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Preface

This generic Modular Simulator System (MSS) Interface Design Document (IDD) has
been developed in accordance with DI-MCCR-80027A,, Data Item Description for
Interface Design Document. This document is designed to be tailored for a specific
aircraft training device or family of aircraft training devices. Training devices may
consist of Weapon Syster r Trainers (WST), Operational Flight Trainers (OFT),
Cockpit Procedures Trainers (CPT), Part Task Trainers (PTT), etc.

Tailoring will be necessary to meet specific training system requirements. The
tailoring should be accomplished so as not to violate the goals and Intent of the MSS
concept. It is assumed that users of this document have a familiarity with MSS design
concepts and architecture, and general working knowledge of aircraft training
systems. It is suggested that the user read the "Modular Simulator Engineering
Design Guide" (D495-10440-1) and the "Modular Simulator Management Guide"
(D495-10439-1) prior to tailoring this specification. These guides provide an overview
of the MSS architecture, in-depth discussion of its application, and lessons learned
from previous applications.

Each segment in the MSS architecture provides a portion of the overall system
functionality. Similar functions and operations were grouped in each segment based
on past experience, areas of design expertise, and management of inter-segment
communication. To promote reuse of the segments and gain the maximum benefits of
using the MSS approach, it is suggested that the user adhere to the generic functional
allocation. Interfaces between segments should remain relatively constant from
application to application. The application vehicle is considered to be military aircraft
(e.g. fixed wing, variable geometry or rotary wing), although the MSS concepts and
architecture can also be applied to ground and sea vehicles.

This specification contains specific tailoring instructions for each paragraph. The
instructions are contained within the paragraphs, and are identified by blank spaces
and/or italicized instructions. When the tailoring process is complete, the italicized
tailoring instructions should have been replaced by the application spec~flc text or
deleted from the specification. Paragraphs which do not apply to a particular
application should not be deleted. They should be identified as "Not Applicable" to
maintain paragraph numbering consistency.

Vi
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1. SrOPE

1.3 Identification. This Interface Design Document (IDD)
describes the detailed design for the interfaces associated
with the (insert application aircraft) Modular Simulator System (MSS).
This document will focus on the design of interfaces between
(insert application aircraft) MSS segments. Specifically those used
for communication of data via the MSS Virtual Network
(VNET).

(This paragraph should be tailored to identify the specific interfaces that this document
will address. The intent of this document is to define the generic MSS Inter-segment
VNET interfaces. However, when this document is used in an actual application it
should be used to define all system level interfaces. This would include interfaces to
hardware and software shared by segments. The MSS architecture does not define or
specify the internal design of the segments. If this is required by an application, it is
suggested that a separate IDD be created at the segment level to define those
interfaces. When additional system level interfaces are added to this document they
should begin with paragraph 3.3 and follow the preparation instructions provided in
DI-MCCR-80027A, Data Item Description for Interface Design Document.)

1.2 System Overview. The MSS defines a generic, standard
architecture for a training simulator. The architecture
consists of an iaterface scheme, a partitioning scheme, and
an allocation of requirements to the various partitioned
components. This document specifies the interface design
for the (insert application aircraft) MSS. Figure 1.2-1 illustrates
the fundamental partitioning of the (insert application aircraft) MSS.
Individual segments communicate with each other via the MSS
Virtual Network (VNET). The VNET communication architecture
is a conceptual mechanism using a message passing protocol
and independent of the hardware implementation. The goal of
the VNET is to provide a generic communication architecture
that is adaptable to both high and low end applications
while accommodating computer technology advances.

For the (insert application aircraft) MSS, the following segments are

necessary:

a. Flight Station (FS)

b. Flight Controls (FC)

c. Flight Dynamics (FD)

d. Propulsion (PRO)

(.
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e. Navigation/Communication (NAV)

f. Weapons (WPN)

g. Radar (RDR)

h. Electronic Warfare (EW)

i. Physical Cues (PHC)

j. Visual (VIS)

k. Instructor Operator Station (IOS)

1. Environment (ENV)

(The list of MSS segments should be tailored to correspond with the requirements of
this application aircraft training device. The fund.mental partitioning for the MSS
consists of twelve unique segments. Any one or more of these segments may be
combined within a single compulat',nal system. In addition, Figure 1.2-1 must be
tailored to reflect the application aircraft top level architecture. Finally, this
paragraph should be tailored to provide a unique description of the system.)

1.3 Document Overview. This IDD establishes the interface
design applied to the development of the (insert application aikrcft)
MSS. This IDD is the companion document to the MSS

•O System/Segment Specification (SSS) and the MSS Interface
Requirements Specification (IRS). It describes the detailed
design of the interfaces between the (insert application aircraft) MSS
segments. This document is used for four purposes:

a. To describe and present the detail design of the
interfaces between segments.

b. To be used by MSS personnel as the basis for
detailed software design of the inter segment interfaces.

c. To communicate and control interface design
decisions to the customer.

d. To provide the customer a means for assessing
compliance with interface design requirements.

This document was prepared in accordance with MSS design
standards. The Notes section lists abbreviations and
acronyms used in this document. This IDD conforms to the
requirements of DOD-STD-2167A and the format specified Data
Item Description DI-MCCR-80027A.

3
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2. REFERENCED DOCUMENTS

2.1 Government Documents. The following documents of the
exact issue shown form a part of this specification to the
extent specified herein. In the event of corflict between
the documents referenced herein and the contents of this
specification, the contents of this specification shall be
the superseding requirement.

SPECIFICATIONS:

FederaL - (Identify applicable federal specifications)

Mi 1 itary - (Identify applicable military specifications)

Other Government Agency - (Identify applicable government
specifications)

STANDARDS:

Federal - (Identify applicable federal standards)

Military - (Identify applicable military standards)

Other Government Agency - (Identify applicablegovernment
standards)

DRAWINGS:

(Identify tpplicable drawings)

OTHER PUBLICATIONS:

Manuals - (Identify applicable manuals)

Regulations - (Identify applicable regulations)

Handbooks - (Identify applicable handbooks)

Bulletins - (Identify applicable bulletins)

Copies of specifications, standards, drawings, and
publications required by suppliers in connection with
specified procurcment functions should be obtained from the
contracting agency or as directed by the contracting
officer.

(In this paragraph list only those documents which are explicitly referenced within this
specification. If a requirements paragraph is tailored to reference a System/Segment
Specification Volume paragraph, and that paragraph contains a referenced document,

4
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list it here. All requirements and references in the System Specification Volume I are
requirements of this specification unless speciflcally excluded in this document.)

2.2 Non-Government Documents. The following documents of
the exact issue shown form a part of this specification to
the extent specified herein. In the event of conflict
between the documents referenced herein and the contents of
this specification, the contents of this specification shall
be the superseding requirement.

SPECIFICATIONS:

(Identify applicable non-government specifications)

STANDARDS:

(Identify applicable non-government standards)

DRAWINGS:

(Identify applicable non-government drawings)

OTHER PUBLICATIONS:

(Identify additional, applicable non-governmentpublications)

Technical society and technical association specifications
and standards are generally available for reference from
libraries. They are also distributed among technical groups
and using Federal Agencies.

(In this paragraph list only those documents which are explicitly referenced within this
specification. If a requirements paragraph is tailored to reference a SystemlSegment
Specification Volume paragraph, and that pa.ragraph contains a referenced document,
list it here. All requirements and references in the System Specification Volume I are
requirements of this specification unless specifically excluded in this document.)

5
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3. INTERFACE DESIGN

Detailed design for the interfaces defined in this document
have been derived from the interface requirements
established by the (insert application aircraft) MSS IRS.

The following paragraphs provide the external interface
design for the inter segment interfaces in the (insert application
aircraft) MSS.

3.1 Interface Diagrams. The (insert application aircraft) MSS is
decomposed as illustrated in Figure 3.1-1. This
decomposition follows the segment partitioning as required
by the IRS.

(This paragraph and Figure 3.1-1 should be tailored to provide a description of the
interfaces at a system level Figure 3.1-1 should graphically illustrate all system level
interfaces between segments, allocation of segments to computational systems,
implementation of the VNET, and backdoor interfaces used by segments. Additional
diagrams may be added to convey more detail regarding specific interfaces. The
allocation of segments to computational elements is important in a MSS, The
segments may all be in one module, one segment per module, or some combination
thereof. How many segments allocated to a module is a systems engineering decision
based on system requirements. Segments should not be aware of their allocation. This
will make segment software more portable to other hardware platforms. VNET
communication is between segments, not modules. The VNET implementation must
ensure that the method/mechanism of communication is transparent to the segments
beyond the segment's interface to the VNET.)

Figure 3.1-1 illustrates the allocation of segments to
modules. A MSS module represents a computational element to
which one or more segments are allocated. Segments
communicate via the VNET, which is transparent to individual
segments. Individual segments are unaware of their module
allocation.

3.2 MSS Inter-Segment Interface. The (insert application aircraft)
MSS architecture requires all data flows outside the segment
to take place over the VNET in the form of messages defined
in Appendix A of this IDD. All MSS segments transfer these
messages using the same VNET services regardless of their
computational system allocation. The underlying mechanism
for communicating between segments is invisible to the
segment and handled by the VNET.

3.2.1 Data Elements. The data elements required for the
design of the (insert application aircraft) MSS interface are defined
in Appendix A of this IDD. No specific data element
definition table or cross--reference is provided. Appendix A
consists of compilable Ada code, therefore, all available
CASE tools may be utilized to identify and record desired
information. The following paragraphs discuss the

6
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underlying representation and organization of the MSS inter-
segment interface data elements.

3.2.1.1 Data Element Organization. The data elements are
defined in the (inseri application aircraft) MSS through the use of
Ada types packages. The requirements basis for the types
packages can be found in the (insert application aircraft) MSS IRS.
These types packages are illustrated in Figure 3.2.1.1-1.
The types packages are divided into two general categories;
global types packages and segment specific interface types
packages. The global types packages are used to define data
types that are used by all segments at a system level.
Objects declared from these types are the basis for all
inter-segment communication. Segment specific interface
types packages are used to define data types that are
specific or unique to a segment. These packages are also
used to define the project unique identifiers for each
inter-segment interface. Data types defined in these
packages use the global data types to define the complex
data types used for inter-segment communication.

There are nine different types packages used to define the
MSS inter-segment interface. Each types package builds on
the previous package as shown in Figure 3.2.1.1-1. In other
words, the segment specific interface types packages contain
types (records, arrays, etc.) whose fields are based on
types declared in the global types packages.

( 3.2.1.1.1 Primitive Types. The PrimitiveTypes package is
used to isolate the machine dependency of Ada types to a
single package. This types package contains all the
specific declarations of types for use in the MSS. Example
types include; Float 64, Float 32, Integer_32,
UnsignedInteger_16, and Integer_8. The declarations
include precision and resolution for all numeric types. The
primitive types package also contains the representation
specifications that adequately describe and establish the
underlying method of machine storage for data of these
primitive types. The PrimitiveTypes package is inherited
or "withed" by only the BaseTypes package. Direct
reference to it by any of the segment interface types is not
allowed.

3.2.1.1.2 Rase Iyea, The Base_Types package is the types
package that is used by all other global types packages and
segments to replace the use of package Standard in the Ada
library. Types defined in the BaseTypes package are
extensions of the primitive types. This package also
includes the declaration of the types for Discrete State and
Sim Boolean. The purpose of this package is to remove
machEine dependencies from the inter-segment interfaces.

8
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3.2.1.1.3 Engineering Units. The Engineering_Units type
package contains all global engineering units and constants.
These types include declarations for accelerations,
velocities, lengths, and various coordinates system types.
The engineering units are used to constrain interface data
to specific units. By providing the units as an integral
part of the interface the user of the data is always aware
of the basis for the data and can perform conversions
accordingly.

3.2.1.1.4 Control Types- The ControlTypes package
contains the specific control types for the (insert application
aircraft) MSS device. The control types are used at a system
level by the segments for system control, by the VNET for
interface management, and by test and diagnostic tools for
system maintenance. Example types in this package include
the enumerations for subsystems and components and the types
for system mode and state control.

(This paragraph should not require tailoring. However, the Con trolTypes package
will require tailoring for the particular simulation. The enumerations dealing with
subsystems, components, and their associated subtypes need to be tailored to the
specific application. The change will consist of deleting enumeration values.)

3.2.1.1.5 Global Message Ty9-es-. The Global Message_Types
package contains aircraft/simulator types that are used by
all segments. The package contains aircraft configuration
type definitions, simulator system control types, and common
module type definitions. Any type that is shared or
duplicated between segment messages is found in this
package. This package provides the enumeration types that
define the unique characteristics of the (inserapplication aircraft)
aircraft. Common data structures that define basic aircraft
components and systems are also contained in this package.
These data structures are reusable from application to
application.

(This paragraph should not require tailoring. However, the contents of this package
will require tailoring between simulato. The aircraft configuration types will require
tailoring for each application to define the aircraft's unique configuration. The
enumeration types should be revised to reflect aircraft equipment and characteristics.)

3.2.1.1.6 Moving Model Typep. The MovingModelTypes
package contains the definition and limiting constants for
simulated moving models. The package contains all data
representations for moving model data types including the
enumerated list of possible moving models. Moving models
include companion aircraft, threat platforms, chaff, flares,
weapons, etc.

(This paragraph should not require tailoring. However, this package will require some
tailoring if moving models are required in the application simulation. This package
may be deleted from the interface V there are no moving model requirements for the

10
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application. The text for this paragraph should be replaced with "Not Applicable" (f
moving models are not required.)

3.2.1.1.7 Service Function Types. The
Service Function Types package contains the data types for
the MSS service functions. The MSS service functions are
MSS functions that may be performed by several segments.

(This paragraph should not require tailoring. However, this package will require some
tailoring to allocate service functions and their parameters as required in the
application simulation. This package may be deleted from the Interface (f there are no
service function requirements for the application. The text for this paragraph should
be replaced with "Not Applicable" if service functions are not required)

3.2.1.1.8 Segment Specific Output Interface Types. All
segment specific data elements are captured in types
packages named for each segment. The format for the package
name is: "<segment name>_Output_Interface_Types". These
packages specify types for messages which are output only by
their respective segment. The output interface types are
the basis for the complex data elements used to create the
inter-segment interfaces and are based on the types found in
the global types packages. Each segment's output interface
package contains four sections; Aircraft/Simulator Specific
Segment Types, Aircraft/Simulator Reusable Segment Types,
Segment Output Records, and Segment Representation Specs.
These sections provide for simple maintenance and tailoring
of the package contents. Appendix A contains one output
interface types package for each segment. These packages
contain the detailed design information that is required by
the IDD data element definition table.

(This paragraph requires no tailoring. However, the sections of Appendix A
containing the aircraft/simulator specific types, must be modfied to match the
requirements of the aircraft being simulated or the requirements for the simulator. As
a general rule, the contents of the section containing reusable types will not need to be
modified. The representation specs in the private part are designed to require little or
no modification.)

3.2.1.1.9 Segment Specific Output Interfaces. There is a
corresponding output interface package for each output
interface types package. This package contains the
declarations for each of the segment's output messages. The
format for the package name is: "<segment
name>_Output Interface". These packages contain the exact
messages used for inter-segment communication including the
project unique identifier for each data element. Appendix A
contains one output interface package for each segment.

(This paragraph should not requiring tailoring. The first step in adapting the code is
to determine which of the functions in this segment will not be performed, based on
simulator requirements. The messages associated with these functions need not be
sent, and should therefore be deleted from the package or commented out. These
packages will take the brunt of change between each simulator. The types are just the

11
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templates and even i not used do not require deletion or modification. The Messages
on the other hand will need to be tailored to the particular application.

Each message declaration is followed by a comment line containing "Destination:"
and the ahbreviations of the segment(s) which receive this message. These comments
should be modifled to account for (a) the presence or absence of the other segments,
and (b) the requirements of the other segments for data. For example, (the EW
segment is absent, then the notation that the EW segment is a destination of a given
message should be removeS)

3.2.1.2 Data Element Information. The information
contained in the following paragraphs provides a correlation
between the data required for a data element definition table
and appendix A. The interfaces defined in Appendix A contain
the information required by the data element definition
table. Figure 3.2.1.2-1 illustrates how a typical MSS data
element provides the required information.

3.2.1.2.1 Project Unique Identifier. Each MSS message or
data element that is transmitted via the VNET has a unique
identifier. All messages used on the VNET are declared as
Ada objects in the segment specific output interface
packages. As shown in Figure 3.2.1.2-1,
Atmosphere_Quarter Rate_Output is the project unique
identifier for data type AtmosphereQuarterRate.

3.2.1.2.2 Data Element Description. There are no textual
descriptions for each data element. Each data element is
defined using the Ada software language. The use of Ada
allows the actual code to provide a brief description of the
data element. Comments are included in appendix A where
required to provide clarification.

3.2.1.2.3 Data Element Source. Data elements are grouped
into Ada packages by data source. The only data sources in
the MSS are the segments. The data source for each data
element is included in the package name declaration as shown
in Figure 3.2.1.2-1.

3.2.1.2.4 Data Element User. The data element user for
each message is defined in the "Destination" comment for
each data element. This is illustrated in Figure 3.2.1.2-1.
The segment destination for each user is defined using the
standard set of MSS segment acronyms.

3.2.1.2.5 Data Element Units of Measure. The majority of
data elements are defined using the English system of units.
All engineering units for the interface are defined in the
Engineering Units type package. Additional units can be
added as required, but it is suggested that the existing
units set be used to promote reuse and reduce compatibility
problems. Figure 3.2.1.2-1 identify typical units of
measure for one data element.
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3.2.1.2.6 Data Element Limit/Range of Va1ues. Because of
the generic quality of the MSS inter-segment interface, it
is virtually impossible to define limits and ranges for all
data elements. The Appendix A interface does impose limits
on some data types, such as normalized numbers and degrees,
where possible.

3.2.1.2.7 Data Element Accuracy. There are no specific
accuracy requirements for inter-segment data. Therefore,
data element accuracy is not defined beyond the precision of
numeric data types.

3.2.1.2.8 Data Element Precision. Data element precision
and resolution are defined in the PrimativeTypes and
Base Types packages in Appendix A. All other type
definitions for numeric data use the definitions in these
two packages. This allows the MSS interface to isolate
machine dependencies and improve portability to any hardware
platform.

3.2.1.2.9 Data Element Frequency. There are two types of
data element refresh rates in the MSS, synchronous and
asynchronous. Asynchronous data elements are called "send-
on-change" data elements and are identified as such in
Appendix A. Synchronous data elements have the update rate
identified in the data element type and project unique
identifier as shown in Figure 3.2.1.2-1. The Maximum, or
"max" rate for the (insert application aircrqft) MSS is (insertmaximum
iterationrate) Hz as defined by the MSS IRS. All other rates
are a division of the maximum rate.

3.2.1.2.10 Data Element Legality Checks. Data legality
checks are performed by the Ada compiler for the MSS. The
interfaces provided in Appendix A are fully compilable, MIL-
STD-1815A, Ada software. This ensures that all segments
correctly interpret the inter segment interface. The legal
transmission of data elements by the VNET is handled by the
VNET interface.

3.2.1.2.11 Data Element Data Type. All data elements are
defined using strict Ada data typing. As shown in Figure
3.2.1.2-1, many of the data elements are complex data types,
such as Ada records. The data elements that are used to
construct these complex types also use strict data typing to
ensure an unambiguous interface definition.

3.2.1.2.12 Data Element Data Representation. All MSS data
elements have a specific data format. Ada software
constructs are used to define the format of data elements.
To improve portability of these data formats, each data
element is further defined by Ada Representation
Specifications. The Representation Specifications are
provided in Appendix A as an integral part of the inter-
segment Jnterfaces.

14
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3.2.1.2.13 Data Element Priority. Synchronous data
elements have priority over asynchronous data elements. All
synchronous data elements are transmitted at the specified
update rate. The clock tick message, originating from the
IOS segment, provides the system level synchronization.
This message has the highest priority among the data
elements.

3.2.2 Messages Descriptions. The (insert application aircraft) MSS
interface messages can be broken down into the following
categories: system operation, system management, inter-model
data transfer, and inter-model state transfer. The specific
interface messages nomenclature, organized by segment, is
located in the (insert apphcation aircraft) MSS IRS. The specific
interface message content is provided in Appendix A of this
IDD. The previous discussion on the structure and
organization of the data elements serves as a cross-
reference mechanism for the interface messages.

3.2.3 Interface Priority. The highest priority interface
message in the (insert application aircraft) MSS is the system clock
message, which originates from the IOS segment. The next
priority interface messages are the synchronous messages
originating from each segment. The lowest priority
interface messages are the asynchronous, "send-on-change"
messages also originating from each segment. The priority
classification for messages is given in the message
definition. The final issue related to interface priority
is the frame of origination for each messaae. Appendix B of
this IDD records all of the messages' frame of origination.

3.2.4 Communication Protocol. The communication protocol
defines the actual software and hardware mechanisms for
transmission of information via the VNET. The following
paragraphs describe the VNET design and the structure of the
messages.

3.2.4.1 Virtual Network Design. The (insert application aircraft)
MSS VNET provides the physical and data interface between
segments. The VNET utilizes the Xpress Transfer Protocol
(XTP) as defined by Protocol Engines Inc. (PEI)
specification 89-103 Revision 3.5 and the Fiber Distributed
Data Interface (FDDI) physical media as defined by the
American National Standards Institute (ANSI) x3.166-1989,
FDDI - Physical Layer Medium Dependent specification. The
(insert application aircraft) MSS VNET provides the functional
capabilities to (a) read messages from the network addressed
to a particular segment; (b) strip from the message the
header and trailer data not needed by the segment
application layer; (c) reformat the data to a form
compatible with the segment's computational system; and (d)
reverse these processes for messages transmitted by the
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segment, including multiple addressee messages. The VNET
insures that the interface is reliable and includes error
and exception handling. All message data is formatted as
specified in Appendix A of this IDD and paragraph 3.2.4.2.

(This paragraph must be tailored to indicate the actual physical media and data
interface used in this application aircraft MSS. This paragraph must also be tailored
to identify the communication protocol utilized for this application aircraft. The
choice of FDDl/XTP is not binding, although it has been demonstrated. The selection
of a VNET implementation will be driven by the selection of system requirements.
Since the actual network is, or should be, of no concern to the segment, a suitable
name for it is "Virtual" Network.

The VNET interface design described in the following paragraphs is provided as an
example. Paragraph 3.2.4.1 and all sub-paragraphs should be replaced with the actual
VNET design for the application. The FDDIIXTP based VNET implementation
should be used as a default since it is a proven solution. Other implementations
should consider message traffic and reuse potential in their design. The tailoring
instructions in the following paragraphs provide design guidance for VNET
implementations.)

3.2.4.1.1 Virtual Network Structure. The (insert application
aircraft) MSS VNET provides the means for Applications to
communicate with one another. Applications are insulated
from the VNET through an interface called Application
Services. Figure 3.2.4.2.1-1 illustrates that the VNET is
comprised of four major divisions; segment application,
application services, VNET interface, and the VNET media.
The segment application layer contains the simulation models
that support the functional capabilities allocated to the
segment. Application layers communicate with other
application layers through the VNET via a predefined set of
application layer communication services. The (insert Application
aircraft) MSS VNET's segment application layer is separate from
the VNET, but interfaces to the VNET through the application
services layer to a VNET interface. The logical interface
definitions for the data being transmitted and received by
the segment application layers are defined in Appendix A, of
this IDD.

The VNET interface provides the communication link to and
from the VNET media. The VNET interface layer is referred
as a "session" layer in some protocols. The (insert Application
aircraft) MSS VNET interface utilizes the non-proprietary XTP
protocol.

The VNET media provides the actual transfer of information
between different segments as they are represented by their
individual VNET interfaces. The VNET media layer is
referred to in some protocols as a "transport" layer. The
(insert Application aircraft) MSS VNET media layer utilizes a FDDI
token ring.
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Segment Application

VNET Interface

I VNET Media

Figure 3.2.4.1.1-1 MSS VNET Structure
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(The flructurol layers implied in t1.ese paragra•phs are essential to the MSS concept;
therefore, no tailoring of these layers is permitted. An alternative, nox-proprietary
protocol may be specified, provided it meets the Modular Simulator requirements.)

3.2.4.1.2 VNET Application Services Design. The following
pseudo-code outlines the VNET's Application Services design
by function.

a. Get function:
1. Makes data available to the Application
2. VNET Interface does not modify Application

data except during a Get call.
3. Returns one of the following as a status:

i. No data ever
ii. No new data
iii. New data
iv. Illegal receiver for this message

4. Makes only complete copies of a given message
available to the Application

5. Returns the number of messages provided

b. Put function:
1. Cends data to the VNET
2. Data in transit to the VNET Interface is

protected from writes by the Application
3. Automatic, invisible retransmission on error
4. Notifies Application when catastrophe prevents

sending d,'ta
5. Returns one of the following as a status:

i. OK
ii. Illegal sender for this message

c. I-Am function:
1. Identifies segment to VNET Interface

d. Message list:
1. Identifies messages, legal senders, legal

receivers

e. Keep_Copies function:
1. Identifies n! ýr of copies to be kept by VNET

Interface

f. NotifyOf Arrival inction:
1. Application says to VNET: when this message

arrives, execute this code at once.

(This paragraph, and pseudo-code, must be tailored to reflect the actual VNET design
utilized for the application aircraft MSS. Additional adminisati vefunctions or
services may be added as long as they do not interfere with or obstruct the current
services. Some services may be deleted (f not reqwred for the applcation. Services
should be added or deleted using the same style and format as the current services.)
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3.2.4.1.3 VNET Internal Data Structures. The following
paragraphs describe the general behavior and characteristics
of the (insert application aircraft) MSS VNET design.

3.2.4.1.3.1 Internal Identifiers. The (insert application aircraft)
MSS VNET utilizes a set of internal identifiers. The VNET
identifies each message with an integer code. Likewise, the
VNET identifies each segment with an integer code. This
design approach enhances the VNET's ability to map messages
to the legal senders and receivers, and for segments to
inform the VNET about their status. Derivation of the
message identifiers is provided in paragraph 3.2.4.2.1.

3.2.4.1.3.2 Internal Objects. The (insert application aircraft) MSS
VNET declares an object for every interface message. These
objects correspond to the objects identified in the Appendix
A segment output interface packages. Comment fields near
the message object declarations in these packages name all
the other segments to which the message can legally be sent.
An off-line CASE tool constructs a legal sender and receiver
table, embedded in the runtime VNET code, that controls
message transmission.

(This paragraph must be tailored to indicate the actual practice utilized to protect mis-
transfer of messages in this application aircraft MSS. There are other acceptable
approaches to resolving this problem, for example, one could place the message names
and the legal sender and receiver information into a data file which all the VNET
Interfaces read. The Message Identifiers would then correspond to the line numbers in
the data file on which the messages appear.)

3.2.4.1.3.3 Message Buffers. The (insert application aircraft) MSS
VNET requires a number of buffers for storing the interface
message stacks, for access by the application. These
buffers are located on the VNET processor. One implication
of this design is that the VNET Interface needs only to
return the address of the buffer containing new data to the
Application to make the transfer.

(This paragraph must be tailored to reflect the actual buffering design utilized in this
application aircraft MSS. The design presented has limitations -- it does not support
multi-copied messages or support multiple computational systems accessing the same
VNET Interface. A trade study of bus traffic and buffer management indicated that an
efficient design would move all the copies of a message from the VNET to the
Application's memory on a Get call. Then, when the Application wants to get the next
copy of the message, the Application Services would simply advance the pointer
without polling the VNET.)

3.2.4.1.3.4 Message Memory. The (insert application aircraft) MSS
VNET requires enough memory to support the memory space
required for message traffic in a segment. Since each
segment has different numbers and sizes of messages, the
required amount of memory space will vary from segment to
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segment. The VNET provides memory space to handle the
message traffic for the segment with the highest memory
requirements in the system to allow for reuse of the VNET
interface among segments. Memory within the VNET is
provided for the VNET software, XTP, FDDI board drivers and
any applicable VNET support programs.

(This paragraph must be tailored to indicate the actual memory requirements for the
application aircraft MSS. This requirement ensures that the same VNET will be used
in all segments. This is normally the most efficient method of design. However, if each
segment is to have a unique VNET the memory requirement should be based on other
considerations such as spare capacity and future expansion.

The designer should complete a trade study to ensure that the number of messages
times the number of copies that are to be received wil fit within the allocated memory.
This may impact the decision about where to locate the message buffers for the
Applications. For example, having 11 segments in the same computational system,
each with 100 copies of a 1000-byte message might require keeping the messages in the
VNET Interface space.)

3.2.4.1.4 VNET Processing. Because the (insert application aircraft)
MSS VNET software must receive messages in the background
(i.e., while the Application is running), the VNET software
must contain a process which does this receiving. That is,
the VNET Interface may not simply be a subprogram which
executes as part of the segment Application. The (insert
application aircraft) MSS uses a separate CPU in the segment
computational element for the VNET process.

(This paragraph must be tailored to indicate the design solution for the application
aircraft MSS design. Alternative, acceptable designs exist.)

3.2.4.1.4.1 Message Interrupts. In the (insert application
aircraft) MSS, Applications interrupt the VNET software for
every message request. Simple multiplication of the number
of interrupts required, by latency time for each interrupt,
revealed that responding to a large number of interrupts
will tax the VNET CPU for some segments. The number of
interrupts is not large in this MSS. The (insert application
aircraft) MSS has the segment Application wait until the VNET
software is done with the request. This design is based on
the requirement that Application data in messages must be
immediately readable after a "Get" request and must be
immediately writable after a "Put" request. The Application
is blocked until the data transfers to or from the VNET.
Application designers must assume that the very next
instruction the Application executes after a Put request is
a write to the buffer and that the very next instruction the
Application executes after a Get request is a read from the
buffer.
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(This paragraph must be tailored to indicate the actual message interrupt strategy
utilized in the application aircraft MSS. Alternative, acceptable designs exist. Since
the largest number of requests a typical segment makes are Gets and since the segment
typically calls the same Gets at the start of every frame 1, every frame 2, and so on, it
made sense to provide a GetList function. GetList permits the VNET Interface to
check over a whole list of messages, copy over the data and update all the return
statuses in one call.)

3.2.4.1.4.2 VNFT Start Up. The (insert application aircraft) MSS
VNET, upon the application of power, performs a self test to
verify functionality. Upon verification of successful
functionality, the VNET attaches itself to the FDDI fiber
optic ring per the FDDI standards. If the VNET should fail
the test, it does not attach itself to the ring but instead
provides a visual indication of a failure. The FDDI ring
remains unbroken, and this FDDI node will continue to pass
through traffic from other nodes.

(This paragraph must be tailored to indicate the actual startup capability provided in
the application aircraft MSS. An optical bypass, for each FDDI connection, is
strongly suggested. This will allow the ring to be operational even If a particular
segment is not on-line for any reason.)

3.2.4.1.4.3 Token Control. The (insert application aircraft) MSS
VNET utilizes a token rotation time of a maximum of (insert
maximum time value) millisecond(s). The IOS segment can change
the token rotation time as required.

(This paragraph must be tailored to indicate the actual token rotation utilized in the
application aircraft MSS. The token rotation timer may be set by the standard FDDI
contention or set by the lOS. However, with FDDIIXTP, the time cannot exceed 1.0
msec. The suggested time is 0.06 msec.)

3.2.4.1.4.4 VNET Performance Monitoring. The (insert
application aircraft) MSS VNET supports runtime performance
verification. Message delivery statistics are recorded in
each segment as required to verify performance (i.e.,
message transmission time, mer ge receipt time, content
errors). During runtime, th -JET executes the VNET
interface software, XTP, and any necessary background
housekeeping tasks, such as management of module
synchronization and communication with the FDDI board.

(This paragraph must be tailored to indicate the actual performance monitoring
capability provided in the application aircraft MSS.)

3.2.4.1.4.5 Data Flow. The (insert application aircraft) MSS VNET
utilizes the following data flow. As messages are received
from the VNET interface, and processed by the application
services layer, the segment application layer notifies the
application services layer of the messages it is expecting
to receive/send. The segment application layer processes
received messages as they arrive. The segment application
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layer has the capability to establish the importance of a
given message and to interpret the message contents. The
status of an application node is available to an application
to make control decisions.

Messages are passed between the application services layer
and the VNET interface layer in the appropriate message
format. The VNET interface layer performs any necessary
format translations for transmission through the VNET. The
application services layer has the ability to request the
status of the last operation in order to make decisions on
important message transfers. Each segment's VNET interface
layer has access to only to those messages used by that
particular segment.

(These paragraphs must be tailored to indicate the actual data flow utilized in this
application aircraft MSS.)

3.2.4.1.5 VNET Design CharaCteristiCS. The following
paragraphs describe the general behavior and characteristics
of the (insert application aircraft) MSS VNET design.

3.2.4.1.5.1 Data Integrity. The heart of VNET reliability
is data integrity. The Application must be in complete
control of the transfer of data to and from the VNET. The
VNET Interface does not write or read the Application's data
area except when requested by the Application.

There is always a possibility that the VNET Interface might
be in the process of reading in a message at the very time
that the Application asks for that message. Since the
message is incomplete, the VNET Interface does not make the
message available to a Get call until the whole message has
been transferred in from the VNET.

(This paragraph must be tailored to discusk integrity in the application aircraft
MSS. The paragraph implies that the Appl . .. in must be able to callfunctions to
command the VNET, with an assurance tha, .cidentai transfer will not occur. For
example, the Application can execute a pair ., equations like:

A :=X+I;
B:-X+2;

with the assurance that B will be one greater than A (that is, the value of X cannot
change between the two equations). The reverse operation is similar. For example:

X :- 1;
Put(X);
X :- 2;

The second assignment (X .- 2) will not cause the value of X to be overwritten in the
process of being sent to the VNET.)
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3.2.4.1.5.2 Error Handling. Any medium for data flow
carries a possibility of error, for which the VNET design
must account. Regardless of the medium, under no
circumstances will the (insert application aircraft) MSS VNET
Interface present bad or incomplete data to the Application.
The (insert Application aircraft) MSS VNET transfer protocol is the
Xpress Transfer Protocol (XTP). XTP meets the requirement
for error detection and automatic retransmission of data at
a very low cost in computational overhead.

(This paragraph must be tailored to identify the error handling capabilities for the
Application aircraft MSS communication protocoL The tailoring may accomplish this
goal through reference to other published material. The VNET Interface must be able
to tell the Application about two special data conditions: (a) no data ever, and (b) no
new data.)

3.2.4.1.5.3 Speed. The Application generates all message-
sends (i.e., puts) no later than half way through a given
frame. The (insert application aircraft) MSS VNET insures that valid
messages arrive no later than the start of the next frame.
This design ensures that the Applications have an
independent execution order.

(This paragraph must be tailored to reflect the actual implementation, based on spare

time requirements, for this Application aircraft MSS. The amount of time allotted for
message transmission will vary from program to program. For example, in a simulator
with a 50% spare frame requirement, it is known that no Application can ask the
VNET Interface to send a message later than halfway through the frame. It is also
known that the message must be at its destination segment no later than the start of the
next frame. This translates into a half-frame requirement for message transmission.
Other programs may impose stricter requirements. A design requirement like this
prevents one Application from depending on the execution order of another
Application.

Quickness of response to requests from the Application is very closely tied to hardware
configurations and to program requirements. For example, it may be desirable in
some hardware configurations for the Application to interrupt the VNET Interface
process and to wait until that process has responded before the Application continues.
In other configurations, it may be satisfactory for the VNET Interface to en queue the
request and permit the Application to continue on at once. If the Application asks to
receive a message, the VNET must never make the Application wait until the message
has arrived.)

3.2.4.1.5.4 Legal Senders. A requirement of a MSS is that
a given message may be sent by only one segment. If
multiple segments were allowed to send a message, there is a
severe chance that data would be overwritten or out of sync.
The (insert application aircraft) MSS VNET design accounts for this
problem. The VNET Interface must be able to notify the
Application when it is attempting to send a message for
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which it is not a legal sender, and there must be a method
of identifying legal senders of messages to the VNET. There
are two implications of this design: (a) an Application must
be able to identify itself to the VNET, and (b) the VNET
must be able to access a list of messages and their legal
senders. This is done before the Application is allowed to
send any messages.

(This paragraph should not requiring tailoring. Although multiple senders is not
likely, this is more than simply a robust design. The most probable source for multiple
senders arises from the presence of different software baselines in different segments.)

3.2.4.1.5.5 Legal Receivers. The (insert application aircraft) MSS
VNET interface design also insists that the legal recipients
of a message be identified beforehand. Segments are not
allowed to "snoop" on messages unless they are marked as
receivers of the message. This permits the VNET to manage
data transmission in an economical way.

3.2.4.1.5.6 Multi-Copied Messages. The VNET Interface
must be able to store multiple copies of a message and
present them to the Application. The VNET informs the
Application of how many messages of the type that it has as
a return value from the Get call. In addition, it labels
them as to arrival order and age.

O (This paragraph must be tailored to identify the design utilized in the application
aircraft MSS. Multi-copied messages are a potentially real problem. Imagine that a
hypothetical automated lOS page responds to an instructor selection by setting
Malfunction A and then clearing Malfunction B. Each of the malfunction messages is
of the same message type. If the VNET Interface for a segment receiving the
malfunction messages had space in its buffers for only one copy of a message, it could
potentially receive both messages, but would overwrite the message that arrived fuist
with the message that arrived second. As a result, the segment Application code would
not know to set Malfunction B.)

3.2.4.1.6 VNET Design Capabilities. The (insert application
aircraft) MSS VNET possess several capabilities in addition to
inter-segment message transfer during runtime.

3.2.4.1.6.1 VNET Testing. The (insert application aircraft) MSS
VNET can be tested without a real segment application
present. The VNET includes two special segment applications
both with no functionality: one to send a message and one to
receive it.

(This paragraph must be tailored to indicate the exact level of VNET testing capability
present in the application aircraft MSS.)

3.2.4.1.6.2 Message Counting. The (insert application aircraft) MSS
VNET keeps a running count of the number of messages of each
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type that each segment sends and receives. Examining these

counts can confirm that a given message was sent a certain
number of times by a given segment, and that the message was
received the same number of times by each of the segments
which was entitled to receive it. This is implemented in
Application Services code in order to correct for any errors
in the VNET Interface. If a message arrives at Application
Services, it can be assumed to be available to the
Application. A second message count is used to debug the
Application Services. The count is kept by the Application
Executive when it calls Put and Get and is compared with the
count kept by Application Services. The two should always
match if Application Services is functioning properly.

(This paragraph must be tailored to indicate the actual message counting approach
utilized in the application aircraft MSS. These counts have been shown to be useful In
integration. Very often a segment's misbehavior can be traced to a message not being
sent or the message not being received. They can also serve to identify a bad network
interface.)

3.2.4.1.6.3 Message Capture. The (insert application aircrqft) MSS
VNET provides a facility for capturing a specified message
transfer.

(This paragraph must be tailored to indicate the actual message capture capability
supported by the application aircraft MSS. The protocols surrounding messages very
often provide checksums to avoid data errors between segments. Nevertheless, It is
often useful to be able to capture an individual message at the Application Services
level to verify visibly that the message was received exactly as it was transmitted. It is
very desirable to be able to turn message capture on and off at will)

3.2.4.1.6.4 Message Latency. The (insert application aircraft) MSS
VNET provides a capability for measuring message latency.
The VNET includes a special segment Application that sends
only one message at a fixed rate, in response to an internal
clock interrupt. A second special segment Application
requests that the VNET Interface interrupt the Application
when that message arrived. The delta in the send and
receive time is a measure of the delay a message experiences
in transversing the VNET.

The maximum allowable latency for the VNET is (insertmaximum
time value) microsecond(s). This is the maximum time that a
VNET can take to receive a message for transmission from the
host (application), pack the message and pass it to FDDI.
It is also the maximum time that a VNET can take to receive
a packed message, place it in memory, and notify the host
that it is present.

(This paragraph must be tailored to indicate the actual latency measurement capability
that the application aircraft MSS provides. Also, the discussion of mesage latency in
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the application aircraft MSS should be tailored Using FDDI/XTP, the maximum
latency necessary to eliminate bottlenecks is 550 microseconds. It is suggested that this
latency be reduced when a silicon (integrated circuit) version of XTP becomes
commercially available to reduce the VNET bottleneck.)

3.2.4.1.6.5 Execution Timing. The (insert application aircraft) MSS
VNET provides a capability to measure execution time. Gross
overruns (in which a frame or frames overrun so bad as to
never catch up) can be detected via the message counting
capability. Minor overruns (in which a frame overruns but
is made up in the next frame) can be detected via the VNET's
timing functions: Start Timing and Stop Timing. These
utilities use a circular array of 100 integers in which the
elapsed time between the two calls was stored. This utility
allows timing capture to be turned on and off at critical
points. The utility also allows various sections of code to
be timed. For example, it is possible to zero in on code
which is taking a long time to execute, preferably without
having to recompile.

(This paragraph must be tailored to indicate the actual execution timing capability that
the application aircraft MSS provides.)

3.2.4.1.6.6 File Transfer Protocol. The (insert application
aircraft) MSS VNET supports the non-real-time transfer of
files between segments. If support for file transfers
during real-time operation is provided, such support must
use a lower priority than that used to transfer VNET message
traffic, and not interfere with or slow down such traffic.

(This paragraph must be tailored to indicate the actual file transfer capability provided
in the application aircraft MSS. If real time file transfer support is not required for
the specific application, then the references may be removed)

3.2.4.2 Message Data Representation. The following
paragraphs present the design structure of interface
messages.

(This paragraph and its sub-paragraphs must be tailored to specfy the appropriate
machine level details for this application aircraft MSS. Modular simulators may be
implemented using several different kinds of computational hardware on the same
system.

By isolating these factors in the VNET, no segment Application program need be
aware of the kind of hardware it is running on, except for the topmost Executive.
Even there, this machine data could be stored in a data file or perhaps be derived from
operating system calls. Other implications of assigning Endian functions to the VNET
are that the VNET may run on any sort of CPU architecture, and that the Application
and VNET need not run on the same kind of CPU. The VNET knows the format
requirements of the net and it knows the format requirements of Its client Application
CPUs; it merely needs to satisfy them.)

26



D495-10735-1
20 August 1993

3.2.4.2.1 Identification Numbers. All interface messages
include a unique 32 bit integer identification number.
Identification numbers be used in the address field of an
XTP information segment. The Global Message Types package
includes an enumeration type which consists of all message
names, and is built from the interface specification. The
VNET utilizes this type to ensure the correct configuration
of messages between segments in the system. A particular
segment's application layer only has access to the inputs
and outputs which are specifically identified as applicable
to the segment in the (insert application aircraft) MSS IDD. A unique
4-byte (32 bit) integer is assigned to each message name.
This integer is the identification number. The same integer
values be assigned to the enumerated types, regardless of
compiler implementation, given that the master message
package is identical in each segment.

(This paragraph must be tailored to inficate the method of message identfication
utilized in the application aircraft's VNET implementation.)

3.2.4.2.2 Network Byte Order. The network byte order is
as specified in MIL-STD-1777, Internet Protocol
Specification.

The eight bits of each byte are transmitted on the media in
the order that would be read in a left to right fashion,
going from low to high memory locations. Where the left most
bit is the Most Significant Bit (MSB) and the right most bit
is the Least Significant Bit (LSB).

Bytes are also transmitted from left to right, from high
order to low order. Whenever a multi-octet field represents
a numerical quantity, the left most bit of the whole field
is the most significant bit. When a multi-octet quantity is
transmitted, the most significant octet is transmitted
first. This is known in the computer industry as Big-Endian
format.

The byte number is the offset in memory from the lowest byte
or the base byte. The base byte is the address used when
addressing the long word or half word as a single entity.
Therefore, Byte 3 is a higher memory location address than
Byte 0.

(This paragraph must be tailored to account for different CPUs utilized within the
same implementation. Some CPUs store muld-byte data in memory with the most
significant byte in the lower memory address and the least significant byte in the
higher memory address (so called Big-Endian architectures). Other machines do the
opposite: the most significant byte is stored in the higher memory address (so called
Little-Endfan architectures).
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Data on the VNET, when implemented as a serial network, Is defined In MIL.STD-
1777, the Internet Protocol Specification, Appendix A. This is a Big-Endian approach,
though this does not matter very much since the only requirement is that some sort of
defined process exist in the VNET to transfer the data from memory to the bus, and
from the bus to memory; this process could operate as easily in Little-Endian order as
in Big-Endian order.

What should also be obvious is that the same process for copying serial data to memory
cannot operate on both Big-Endian and Little-Endian CPUs and still preserve the
meaning of the data. Accordingly, data must be converted somewhere, by some
process. Who is responsible for this?

The answer is given in ISO-7498, the Open Systems Interconnect standard. It is the
responsibility of the Presentation Layer of the ISO/OSI to perform data conversions of
this type. This is handled automatically in the VNET. The segment Application
software simply needs to inform the VNET whether it is a Big-Endian or Little-Endian
machine.)

3.2.4.2.3 Basic Data Types. The following data types are

used on the VNET:

a. short integer 8 bit byte

b. integer 16 bit double byte or half word

c. long integer 32 bit quad byte or (long) word

id. float Single and double precision IEEE

Floating Point (Spec No 754-
1985)

The first element of double and single precision enumerated
types on the network is represented by number 0 in the type
declaration. Basic data types are defined in package
BaseTypes in Appendix A of this document.

(This paragraph must be tailored to account for differences in Ada compilers and how
they represent enumerations. It is probably true that every Ada compiler gives a value
of zero for the first item in an enumeration, one for the second, and so on.
Nevertheless, it makes sense not to trust the compiler to do so when a small
expenditure of effort in writing representation clauses for the enumeration types can
ensure that the same values will be used across the system.

Also of concern are the floating point number representation. The floating point
standard for the VNET is IEEE-754. Not every CPU uses this format, though newer
CPUs adhere to this standard. When an older floating point format (IBM 360, Gould,
etc.) is required by a segment, the VNET must convert between this format and the
IEEE format.)

3.2.4.2.4 Complex Data Structures. Data structures are
placed on the communication media in the order they are
declared in the type definition. This order is defined as
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left-to-right and then top-to-bottom. Sub-structures
comply with the same interpretation.

For example:

type DataStructureII is record

Latitude: Float;

Longitude: Float;

end record;

type DataStructure is record

Altitude: Float;

Heading: Float;

Position: DataStructureII;

end record;

An object of type "Data Structure" would be sent in the
following order: Altitude, Heading, Latitude and Longitude.

(This paragraph must be tailored to account for the interface message objects
documented in Appendix A of this IDD. If different Ada compilers are used on any of
these segments, or if the data will be transferred to a system which has a different Ada
compiler (e.g., from the 1OS to the 10S console), then it is necessary to write
representation specifications for those interface message objects. The reason for this is
that Ada compilers treat records as abstract data objects. Compilers are free to add
padding to records in order to give proper word alignment to data fields within records.

Ada compilers for different CPUs, or even different versions of the same Ada compiler
for the same CPU, cannot be expected to lay out fields in data records the same way.
The purpose of representation specirications is to force the compiler to lay out the data
in the way described in the
specification.)
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S 4. NOTES

4.1 Acronyms and Abbreviations

ANSI American National Standards Institute

CASE Computer Aided Software Engineering
CSCI Computer Software Configuration Item

ENV Environment Segment
EW Electronic Warfare Segment

FC Flight Controls Segment
FD Flight Dynamics Segment
FDDI Fiber Distributed Data Interface
FS Flight Station Segment

HWCI Hardware Configuration Item

IDD Interface Design Document
IOS Instructor Operator Station Segment
IRS Interface Requirements Specification
ISO/OSI International Standards Organization for Open

System Integration

MSS Modular Simulator System

NAV Navigation/Communication Segment

PHC Physical Cues Segment
PRO Propulsion Segment
PEI Protocol Engines Inc.

RDR Radar Segment

VIS Visual Segment
VLSI Very Large Scale Integration
VNET Virtual Network

WPN Weapon Segment

XTP Xpress Transfer Protocol

(This paragraph must be ailored to reflect acronyms and abbreviations in the
application aircraft MSS.)

4.2 Gossary.

APPLICATION. The actual hardware and software that
implements a particular segment's functionality and
performance requirements (e.g., Flight Dynamics).

30



D495-10735-1
20 August 1993

APPLICATION SERVICES. The interface between the Application
and the VNET.

MODEL. Simulations of systems and entities and executed
within the various MSS segments

MODULE. One element of the MSS computational system on
which resides the CSCIs that accomplish the required
functionality of one or more segments.

SEGMENT. One of the top level partition elements in the MSS
concept, to which functional capabilities are allocated.

VIRTUAL NETWORK. The means for transmission of information
between MSS segments. This may be implemented as a physical
or logical or heterogeneous network.

(This paragraph must be tailored to reflect terminology usage in the application
aircraft MSS.)
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-- %Z% Unit Name: GlobalMessageTypes. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %Mt

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package contains definitions of types which are contained in
-- messages sent by more than one segment, with the exception of:
-- (a) BaseTypes (e.g., integer, float)

-- (b) Engineering_Units (e.g., Mach number, Degrees, Radians)
-- (c) Moving_ModelTypes (e.g., threats, companion vehicles)
-- (d) Control_Types (e.g., responses to IOS messages)

-- (e) Service FunctionTypes (e.g., Occulting, Spatial Relations)

I Adaptation:

-- Section 10.1.1 will require modification to meet the requirements

-- of the particular aircraft being simulated and the type of
-- simulator used. Determine the values of each of the enumeration
-- types listed below; comment out or delete those which do not

-- apply to this simulator/aircraft; and add other values as
-- required. Section 10.1.2 will not commonly require any

-- modification.

with BaseTypes;
with Engineering_Units;
with ControlTypes;

package GlobalMessage_Types is

---- *** ********** ***************** ** **** * ***********************

S -- / 10.1 Global Message Types
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"Bytes : constant :- 8; -- improve readability of rep specs

-- / 10.1.1 Aircraft/Simulator-Specific Global Types

___** **** * *** *** * ** ** * * ***** ***** * **** ** * *

-- This section of the package will contain the data types

-- which will be specific to the simulated aircraft. It may

-- or may not require modification when moved from project

-- to project. The types in Section 10.1.2 (Reusable Global

-- Types) are not intended to change from program to program,
-- while types in this current section will vary.

-- / 10.1.1.1 Aircraft Configuration Type Definitions

type CrewStation is
(Pilot);

for CrewStation'size use 8;

type Aircraft ElectricalBus is

Emergency AC Bus No 1,
Emergency AC Bus No 2,
Essential AC BusNo_2,
Nonessential AC Bus No 1,
Nacelle Essential AC Bus,
Nacelle Nonessential AC Bus,

Nonessential AC BusNo_2,

RadarACBus,
Overcurrent ProtectionPanel_1,
EmergencyDC Bus No 1,
Emergency_DC_Bus No 2,
EssentialDCBusNo_2,
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Nonessential_-DCBusNol1,
Nacelle_-NonessDCBus,

BatteryBusNo_1,

Battery_BusNo_2);

AircraftElectricalBusSize : constant :- 8;

for AircraftElectrical Buos' size use AircraftElectrical Bus Size;

NumberOfAircraft ElectricalBusses : constant :-

Aircraft_-ElectricalBus'pos (Aircraft ElectricalBus'last) -

AircraftElectrical Bus'pos (AircraftElectrical Bus'first) + 1;

type Aircraft_-ElectricalGenerator is(

MainGenerator,
Standby_Generator,

EPUGenerator);

for AircraftElectrical Generators size use 8;

--NOTE: Aircraft Hydraulic Components must be ordered by segment

type AircraftHydraulic Component. is(

-- ENVOE
EW_TBD,

-- FC

LeftFlaperon,

LeftHorizontal Stabilizer,

Right_Flaperon,

Right_-HorizontalStabilizer,

Rudder,

Nosewheel,

LeftLanding_Gear,

NoseLanding_Gear,

Right_-Landing_ýGear,

LeftWheelBrake,

RightWheelBrake,

LeftLeading_Edge Flap,

Right_Leading_ýEdge_Flap,

RightSpeedbrake,

LeftSpeedbrake,

Air_-RefuelDoor,(. LeftLanding_GearDoor,
NoseLanding_GearDoor,
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RightLanding_GPearDoor,

GunPurgeDoor,

DragChute,
-- FS

-- NAV

-- PHC

-- PRO

EPU,

-- RDR

RDRTED,

-- VIS

VISTED,

-- WPN

WPNTED);

for AircraftHydraulicComponent'size use 8;

subtype ElectronicIWarfareHydraulicComponent is

Aircraft_-Hydraulic-Component rangeOEWTED. .EWTED;
subtype Flight_-ControlsHydraulicComponent is

AircraftHydraulicComponent range

LeftFlaperon. .GunPurgeDoor;

subtype Flight_-DynamicsHydraulicComponent is

AircraftHydraulicComponent

range Drag_Chute. .Drag_Chute;

subtype PropulsionHydraulic Component is

AircraftHydraulicComponent

range EPU. .EPU;

subtype RadarHydraulicComponent is

AircraftHydraulicComponent range

RDRTED. .RDRTED;

subtype Visual_SystemHydraulicComponent is

AircraftHydraulicComponent range
VISTED. .VISTED;
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subtype WeaponsHydraulic -Component is

Aircraft Hydraulic Component range
W ~WPNTBD. .WPNTBD;

type Aircraft_-Hydraulic-Pump is

SystemAPump,

SystemBPump,

EPUPump);

for AircraftHydraulic Pump' size use 8;

type AircraftHydraulic_System is(

SystemA,

SystemB);

for AircraftHydraulic_System' size use 8;

type AircraftHydraulicReservoir is(

SystemAReservior,

SystemBReservior);

AircraftHydraulicReservoirSize :constant :-32;' for Aircraft_-HydraulicReservoir'size use
Aircraft_HýydraulicReservoirSize;

type Aircraft_-PneumaticComponent is

LeftLanding_Gear,

RightLanding_Gear,

NoseLanding_GPear);

for AircraftPneumaticComponents size use 8;

subtype Flight_-Controls_-PneumaticComponent is

AircraftPneumaticComponent range

LeftLandingGear..

NoseLanding_Gear;

type Aircraft_-OxygenSystem is

MainSystem,

Emergency_System);

for AircraftOxygen_System'size use 8;

type Aircraft_-DoorsAndHatches is

C AirRefuel,
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Left Landing_Gear,
*Nose_-LandingGear,

RightLanding_GPear,

GunPurge);
for AircraftDoorsAndHatches'size use 8;

type AircraftFuelTank is
LeftWing,

RightWing,

CenterlineExternal,

LeftExternal,

RightExternal,

F_1,

F_2,

AftReservior,

FwdReserv'ior,

A_1);
for AircraftFuel Tank'size use 8;

type Primary__ControlSurface is. LeftFlaperon,
LeftHorizontalStabilizer,

Right_Flaperon,

RightHorizontalStabilizer,

LeftHorizontal Tail,
RightHorizontalTail,

Rudder,

Nosewheel);
for PrimaryControlSurface'size use 8;

type Secondary_ControlSurface is
LeftLeadingEdgeFlap,

LeftSpeedbrake,

RightLeading_EdgeFlap,

RightSpeedbrake,

Nosewheel);
for Secondary_ControlSurface' size use B;

type AircraftLanding__Gear is(
Left,

~ Nose,
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Right);
for Aircraft Landing_Gear'size use 8;

-W type Aircraft-Wheel is

Left,
Nose,
Right);

for AircraftWheel'size use 8;

type AircraftSurfaceTab is (ToBeDetermined);
for AircraftSurfaceTab'size use 8;

type CockpitControlDevice is (

PitchStick,
RollStick,
LeftPedal,
RightPedal);

for CockpitControlDevice' size use 8;

type AircraftUniqueControlDevice is (RamAirTurbine);
for Aircraft UniqueControlDevice'size use 8;

type Aircraft_Engine is

Engine);
Aircraft_Engine Size : constant := 32;

for AircraftEngine'size use AircraftEngineSize;

type AircraftAPU is (

EPU);

for AircraftAPU'size use 8;

type AircraftThrottleLever is
Throttle);

for AircraftThrottleLever'size use 8;

type IFFMode is
Mode_1,

Mode_2,
Mode_3A,

S Mode_4,
ModeC);
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for 1FFMode'size Use 16;

* type MasterMode is

Nay,

A-A,

AG);

for Master Mode' size use 8;

type SMSSubmode is(

Off

Stby,

INV,

AAM,

A-G,

EJ,'

SJ);

for SMSSubmode'size use 8;

type AGWeaponDelivery__Mode is(

MAN,

* LADD,
DTOS,

CCRP,

CCIP);

for AGWeaponDeliveryMode' size use 8;

type ReleaseOption is

Sgl,

Pair);

ReleaseOptionSize : constant :=8;

for ReleaseOption' size use ReleaseOption_Size;

type Arming_Option is
Nose,
Tail,

Nati);

Arming_OptionSize : constant :=8;

for Arming_OPption'size use Arming_Option Size;

type FuzeArming is(
Impact,
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Altitude,. Arming_Time,
Rockeye);

FuzeArming_Size :constant :- 8;
for Fuze-Arming' size use Fuze Arming Size;

type Weapon_Profile is

Profi,

Prof2);
WeaponProfile Size :constant :- 8;
for WeaponProfile' size use WeaponProfile Size,

type Weapon_Status is
Rdy,

S im,
Rel,

Mal,

Saf,
None);

Weapon_StatusSize :constant :=8;. for Weapon_-Status' size use Weapo.AStatus Size;

type JettisonStatus is

Hot,
None); -- RGC 01JUN90 --

for JettisonStatus' size use B;

type Jettison_Type is

Selective,
Emergency,

None);

JettisonTypeSize :constant :=8;
for JettisonType' size use Jettison_Type Size;

type StoresStation is
Station_1,

Station_2,

Station_3,

Station_3_Rack_1,

Station_3_-Rack_2,
Station 3_Rack_3,
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Station_4,. Station_4_Rack_1,
Station_4_Rack_2,
Station_4_Rack_3,

Station_5,

Station_5_Rack_1,

Station_5_Rack_2,

Station_5_Rack_3,

Station_6,

Station_6_Rack_1,

Station_6_Rack_2,

Station_6_Rack_3,

Station_7,

Station_7_Rack_1,
Station_7_Rack_2,

Station_7_Rack_3,

Station_8,

Station_9);

StoresStation Size : constant 8;

for StoresStation'size use StoresStation Size;

Otype StationWeaponLoad is (
Empty, FuelTank_300_Gallon,

FuelTank_370_Gallon, FuelTank_600_Gallon,

Mxu_648_TravelPod, AnAlq_119_EcmPod,
AnAlq_131_EcmPod, Mau_12,

Mer-i0n_10, Ter_9a,

Suu_20, Lau_3,

Lau_68, Lau 88_-A,

Lau_88_Aa, Lau_117_A,

Lau_5003, Launcher,
Aim_9_Launcher, Lau_-129_WrlW,
Lau_129_Mod, Mk_36 ,
M 129e2, Mk 106,

GunAmmo, Blu_27bB,

Blu_27bBf, Blu_52,
Mc_1, Blu_33,
Bdu_33, Matra_-250,
Bsu_-49, Bsu_49b,
Bsu_491, Bsu_49bl,
Mk_82, Mk_82a,
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Mk_82s, MkB2sba,

MkB2sld, Mk_82sBaLd,

Bsu_50, BsuS0b,

Bsu_501, BsuS0bi,

Mk_84, Mk_84_Ba,

Mk_20_Ad, Mk_20_Ba,

El_755_Ad, El_755_Ba,

Cbu_52_Ad, Cbu_52_Ba,

Cbu_58_Ad, Cbu_58_Ba,

Cbu_71_Ad, Cbu_71_Ba,

Cbu_87_Ad, Cbu_87_Ba,

Cbu_89_Ad, Cbu_89_Ba,

Nbdu_33, Nmk_106,

Mk_5, M15601

M_151, Ra_79,

Cm_151, Mk_61,
M15 1, Cm1l 5,

B57_P,

B57_Modi, B57_Pf,
B57_F, B61_G,OB61_Jr B61_G2,
E6lGi, B612_J2,
B61Jil, Gbu_10,

Gbu-l0cB, Gbu_12,
Agin_65a, Agm_65b,

Agm_65d, Aim_94j,
Aim_9np,. Aim_91m,
Aim_120a, Itv,

Target_37u_33, TowCable_37u_33);

StationWeaponLoad Size constant :=8;

for StationWeapon_Load' size use StationWeaponLoad Size;

type StationStatus is

Empty,

Release,

Load,

Hung,

Jettison);
for StationStatus' size use 32;
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-- I 10.1.1.2 Constants for this simulator

-- Constants which only apply to messages sent by one segment should
-- be declared in the output interface types package for that segment.

MaximumNumberOfWaypoints : constant :- 10;

MaxIFFCodeLength : constant :- 6;

-- I 10.1.2 Aircraft/Simulator Reusable Global Types

-- _* ************** ***************** ********

-- This section contains the global types that will be usedC-- from project to project and to the extent possible,

-- usable across several segments. The data types in this

-- section should not be changed.

-- I 10.1.2.1 Aircraft Configuration Type Definitions

-- EW, FC, FD, NAV, PRO, RDR, VIS and WPN each send FS
-- electrical bus loads for their equipment

type AircraftElectricalBusLoadArray is
array (Aircraft ElectricalBus) of EngineeringUnits.Amperes;

AircraftElectricalBusLoadArraySize constant :=
Number Of Aircraft ElectricalBusses * 4 * Bytes;

for AircraftElectricalBusLoadArray'size use
Aircraft Electrical BusLoadArray_Size;
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-- FD sends fuel quantity in Weight and Balance

-- FS sends fuel quantity in Fuel Management System

ONumberOfFuelTanks : constant :-
AircraftFuelTank'pos (AircraftFuelTank'last) -

Aircraft FuelTank'pos (AircraftFuelTank'first) + 1;

type FuelTankQuantity_Array is
array (AircraftFuelTank) of Engineering_Units.Pounds;

FuelTankQuantity_Array_Size constant :-

NumberOfFuelTanks * 4 * Bytes;

for FuelTankQuantity_Array'size use
FuelTankQuantity_Array_Size;

-- FD and PRO use VibrationCharacteristics

type VibrationCharacteristics is
record

Frequency : Engineering_Units.Hertz;
Amplitude : EngineeringUnits.Inches;

end record;
for VibrationCharacteristics use
record

Frequency at 0 range 0..31;
Amplitude at 4 range 0..31;

end record;
VibrationCharacteristicsSize : constant 8 * Bytes;
for Vibration Characteristics'size use

VibrationCharacteristicsSize;

-- FS uses FluidCharacteristics for hydraulic fluid
-- PRO uses FluidCharacteristics for engine oil

type FluidCharacteristics is
record

Quantity : Engineering_Units.Gallons;
Pressure : Engineering_Units.PSI;
Temperature : Engineering_Units.DegreesC;(. end record;

for Fluid-Characteristics use
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record
Quantity at 0 range 0..31;
Pressure at 4 range 0..31;

Temperature at 8 range 0..31;
end record;
FluidCharacteristics Size : constant := 12 * Bytes;

for FluidCharacteristics'size use
FluidCharacteristicsSize;

---- *********** ******* * ** ** **

-- I 10.1.2.2 Common/Shared Segment Type Definitions

-- I 10.1.2.2.1 IFF Definition

-- used by NAV, RDR, EW, FS, ENV

subtype IFFCode is String(1..MaxIFFCodeLength);

-- unitless code string

type IFF Data is
record

Mode: IFFMode;
Code: IFF Code;

end record;
for IFFData use
record

Mode at 0 range 0..15;

Code at 0 range 16..63;
end record;
IFFData Size : constant :- 8 * Bytes;

Sfor IFFData'size use IFFDataSize;
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@ **** ****

@ - 10.1.2.2.2 INS Waypoint Definition

subtype INS Waypoints is BaseTypes.UnsignedInteger_16 range
1..Maximum NumberOfWaypoints;

INSWaypointsSize : constant :- 16;

type WaypointChange is

record
NewWaypoint : EngineeringUnits.EarthPositionComponents;
WaypointNumber : INSWaypoints;

end record;
for WaypointChange use
record

New_Waypoint at 0 range 0..159;
WaypointNumber at 20 range 0..15;

end record;
for WaypointChange'size use 22 * Bytes;

-- / 10.1.2.2.3 Weapon stations and stores

-- _* ******* * *

type WeaponStationLoading is
record

Station : Stores-Station;
Weapon : StationWeaponLoad;

Quantity : BaseTypes.SignedInteger_16;
Status : StationStatus;

end record;
for Weapon_StationLoading use
record

SStation at 0 range 0..7;
Weapon at 0 range 8..15;
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Quantity at 0 range 16..31;
Status at 4 range 0..31;. end record;

WeaponStationLoadingSize : constant :- 8 * Bytes;
for Weapon_StationLoading'size use

Weapon_StationLoadingSize;

NumberOfStoresStations : constant
StoresStation'pos (StoresStation'last) -

StoresStation'pos (StoresStation'first) + 1;

subtype StoresStationCount is Base_Types.UnsignedInteger_32
range l..NumberOfStores-Stations;

type WeaponStationLoadingArray is
array (StoresStationCount) of WeaponStationLoading;

for Weapon_StationLoadingArray'size use 192 * Bytes;

type WeaponStationChange is
record

NumberOfStations : StoresStationCount;
Stores : WeaponStationLoading Array;

end record;
for WeaponStationChange use
record

NumberOfStations at 0 range 0..31;
Stores at 4 range 0..(192 * Bytes)-1;

end record;
for WeaponStationChange'size use 196 * Bytes;

-- / 10.1.3 Numeric Types

-- see PrimitiveTypes and BaseTypes

end Global Message Types;

i
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-- %Z% Unit Name: PrimitiveTypes. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Jim Richardson, Bob Crispen, et al.

-- %Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: *%I

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%
---------------------------------------------------------------

-- Purpose:

-- This package is used as a base for Base_Types

-- Use:

-- This package should not be directly WITHed. Instead, WITH the
-- package BaseTypes.

package PrimitiveTypes is

-- / 10.1.3.1 Primitive Numeric Types

-- Float 64 range - 4.49423283715579E+307 .. 4.49423283715579E+307

type Float_64 is digits 15;
for Float_64'Size use 64;

-- Bits : 64

-- Digits : 15

-- Mantissa : 51 BITs

-- Epsilon : 8.88178419700125E-16

-- Emax : 204

-- Small : 1.94469227433161E-62

-- Large : 2.57110087081438E+61

SafeEmax : 1022
-- SafeSmall : 1.11253692925360E-308
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-- SafeLarge : 4.49423283715579E+307

-- Float 32 range - 8.50706E+37 8.50706E+37

type Float_32 is digits 6;

for Float_32'Size use 32;

-- BITs : 32

-- Digits : 6

-- Mantissa : 21 BITs

-- Epsilon : 9.53674E-07

-- Emax : 84

-- Small : 2.58494E-26

-- Large : 1.93428E+25

-- SafeEmax : 126

-- SafeSmall : 5.87747E-39

-- SafeLarge : 8.50706E+37

-- NOTE: Integer types can not exceed 32 bits

-- type Integer_64 can not be defined

-- type Unsigned_Integer_64 can not be defined

-- Integer_32 range is -16#80000000# .. 16#7FFFFFFF#

-- or -2_147_483_648 .. 2_147_483_647

type Integer_32 is range (-(2 ** 31)) .. ((2 ** 31) - 1);

for Integer_32'Size use 32;

-- NOTE: UnsignedInteger_32 should be 0 .. 16#FFFFFFFF# however

-- Ada-83 converts all literal integers it finds to UniversalInteger

-- before processing further. Any Integer over 16#7FFFFFFF# raises
-- ConstraintError. Therefore, the actual range has been set to

-- 0 .. 16#7FFFFFFF# or 0 .. 2 147 483 647 and the size is 32 bits.

-- The top bit is not used. One possible alternative is to define
-- UnsignedInteger_32 based on a vendor-supplied 32-bit unsigned
-- integer type, but this is not done here because it. would be

-- grossly non-portable.

type UnsignedInteger_32 is range 0 .. ((2 ** 31) - 1);

~ for UnsignedInteger_32'Size use 32;
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-- Integer_16 range is -16#8000# .. 16#7FFF#

-- or -32768 .. 32767

type Integer_16 is range (-(2 ** 15)) .. ((2 ** 15) - 1);
for Integer_16'Size use 16;

-- Unsigned Integer_16 range is 0..16#FFFF#

-- or 0 .. 65535

type Unsigned Integer_16 is range 0 .. 16#FFFF#;

for Unsigned Integer_16'Size use 16;

-- Integer_8 range is -16#80# .. 16#7F#

-- or -128 .. 127

type Integer_8 is range (-(2 ** 7)) .. ((2 ** 7) - 1);

for Integer_8'Size use 8;

-- UnsignedIntegec_8 range is 0 .. 16#FF#

-- or 0 .. 255

type UnsignedInteger_8 is range 0 .. 16#FF#;

for UnsignedInteger_8'Size use 8;

-- UnsignedInteger_l range 0 .. 1

-- NOTE: The Following Implemenation Would Not

-- compile under some of the older Ada Compilers,

-- therefore the enumeration version was adopted.

-- (We don't need arithmetic operators for a single

-- bit anyhow, just set and clear capability).

-- type UnsignedInteger_1 is range 0 .. 1;

-- for UnsignedInteger l'Size use 1;

type Unsigned Integer 1 is ('0', '1');

for UnsignedInteger_l use
('0" => 0, tip, => I);

for UnsignedInteger_1'size use 1;

end Primitive_Types;
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-- %Z% Unit Name: BaseTypes. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: tIt

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- Use of types from package Standard should be avoided because
-- those types differ in size. Use types declared in this package
-- instead.

-- Adaptation:

-- Do all machine-specific adaptation on the package Primitive-Types.

, with PrimitiveTypes;

package Base_Types is

-- I 10.1.3.2 Base Numeric Types

-- Float 64 range is - 4.49423283715579E+307 .. 4.49423283715579E+307

type Float_64 is new Primitive Types.Float_64;
type Float_64_Access is access Base_Types.Float_64;

-- Float 32 range is - 8.50706E+37 .. 8.50706E+37

type Float_32 is new PrimitiveTypes.Float_32;
type Float_32_Access is access Base_Types.Float_32;

-- Signed Integer_32 range -2_147_483_648 .. 2_147_483_647

type SignedInteger_32 is new Primitive Types.Integer_32;
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type SignedInteger_32_Access is access BaseTypes.SignedInteger_32;

- NOTE: Unsigned_Integer_32 should be 0 .. 16#FFFFFFFF# however
-- Ada-83 converts all literal integers it finds to UniversalInteger
-- before processing further. Any Integer over 16#7FFFFFFF# raises
-- Constraint Error. Therefore, the actual range has been set to
-- 0 .. 16#7FFFFFFF# or 0 .. 2_147_483 647 and the size is 32 bits.
-- The top bit is not used. One possible alternative is to define
-- UnsignedInteger_32 based on a vendor-supplied 32-bit unsigned
-- integer type, but this is not done here because it would be
-- grossly non-portable.

-- UnsignedInteger_32 range 0 .. 2_147_483_647

type UnsignedInteger_32 is new PrimitiveTypes.UnsignedInteger_32;
type UnsignedInteger_32_Access is access

Base_Types.UnsignedInteger_32;

-- NaturalInteger_32 range 0.. 2_147_483_647

subtype Natural_Integer_32 is
Base_Types.SignedInteger_32
range 0 .. Base_Types. Signed_Integer_32'Last;

0O type NaturalInteger_32_Access is access Base_Types.NaturalInteger_32;

-- PositiveInteger_32 range 1.. 2_147_483_647

subtype Positive_Integer_32 is
Base_Types.NaturalInteger_32
range 1 .. Base_Types. Natural_Integer_32'Last;

type Positive Integer_32_Access is access
BaseTypes.PositiveInteger_32;

-- SignedInteger_16 range -32768 .. 32767
type SignedInteger_16 is new PrimitiveTypes.Integer_16;

type Signed_Integer_16_Access is access Base_Types.Signed_Integer_16;

-- UnsignedInteger_16 range 0 .. 65535

type UnsignedInteger_16 is new Primitive_Types.UnsignedInteger_16;
type UnsignedInteger_16_Access is access

Base_Types.Unsigned_Integer_16;

-- NaturalInteger_16 range 0 .. 32767
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subtype NaturalInteger_16 is

Base -types.Signed_Integer_16

range 0 .. Base_Types. Signed_Integer_16'Last;

type NaturalInteger_16_Access is access BaseTypes.Natural_Integer_16;

-- PositiveIInteger_26 range 1 .. 32767

subtype Positive_Inte~jer_16 is

Base_types.NaturalInteger_16
range 1 .. Base_Types. Natural_Integer_16'Last;

type Positive Integer_16_Access is access
Base_Types.PsiiveInteger_16;

-- Signed_-Integer_8 range -128 .. 127

type Signed_-Integer_8 is new PrimitiveTypes.Integer_8;

type SignedInteger_8_Access is access BaseTypes.SignedInteger_8;

-- Unsigned_-Integer_8 range 0 .. 255

type UnsignedInteger_8 is new Primitive_Types.UnsignedInteger_8;

* type Unsigned_-Integer_8_Access is access BaseTypes.UnsignedInteger_8;

-- Natural_-Integer_8 range 0 .. 127

subtype Natural_Integer_8 is

Base_Types.Signed_-Integer_8

range 0 .. Base_Types. Signed_Integer_8'Last;

type NaturalInteger_8_Access is access BaseTypes.Natural_Integer_8;

-- Positive_-Integer_8 range 1 .. 127

subtype Positive_-Integer_8 is

Base_Types.Natural_-Integer_8

range 1 .. Base_Types. NaturalInteger_8'Last;

type Posit iveInteger_8_Access is access BaseTypes. Posit ive_Integer_8;

-- Unsigned_-Integer_1 range 0 .. 1

type Unsigned_-Integer_1 is new PrimitiveTypes.Unsigned_-Integer_-1;

type UnsignedInteger_1_Access is access BaseTypes.Unsigned_Integer_1;

C.-- Discrete state: Off, On

type DiscreteState is (Of f, On);
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for DiscreteState use (Off -> 0, On -> 1);
for DiscreteState'size use 8;

-- Boolean: False, True
-- Note: Only Standard.Boolean allows Ada to evaluate expressions

like

if (Boolean Variable) then...
-- but if you declare Sim Boolean as a subtype of Standard.Boolean,
-- you won't be able to rep spec it (or rather, the rep specs for
-- records containing SimBooleans will fail for machine

architectures
-- that don't have 8-bit Booleans. Bottom line: it's a tradeoff.
type SimBoolean is (False, True);
for Sim-Boolean u~e (False -> 0, True => 1);
for SimBoolean'size use 8;
-- Alternative (see note above):
-- subtype Sim Boolean is Boolean;

end BaseTypes;
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----------------------------------------------------------------------------

S%Z% Unit Name: Engineering_Units
* %Z% Source Pathname: %P%

SZ% Unit Type: Package Spec (no body)
S%Z% Unit ID: (tbd)

S%Z% Author: Gary Kamsickas, Bob Crispen, et al.
S%Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %M%

S%Z% Delta ID: %
S%Z% Delta Date:

S%Z% Current Release: %R%

-- Purpose:

-- This package supplies subtypes which are used throughout the

-- simulation. Whenever a variable is declared inside a component,
-- consideration should be given to using one of the types below,

-- since (e.g.) a declaration of Hydraulic Pressure of type PSI

-- gives much greater self-documentation than defining it as Float_32.

-- Adaptation:
*O -- The only changes forseen for this package are (a) changes in

-- precision (e.g., changing Latitude__Position from double-precision

-- to single-precision) and (b) changes having to do with the
mathem3tical

-- model or aircraft model employed (e.g., Weight in Kilograms rather

-- than Pounds). Many times, no changes at all will be required in

-- this package. Since changes in these types will affect more than

-- one segment, care should be taken to ensure consensus on the

-- engineering units being employed in this simulator.

with Base_Types;

package EngineeringUnits is

-- I 10.1.4 Engineering Units
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-- Declarations to make representation specs more readable
Bytes : constant :- 8;

"W -- Use this constant only for supplying range limits for (e.g.)

-- radians. This gives us a little slop so we don't run into
-- constraint errors. Use Sim Math.Pi for a better value.
Pi : constant := 3.1416;

subtype Pressure is BaseTypes.Float_32;

subtype PSI is Pressure;
-- pounds per square inch
subtype Inches_Hg is Pressure;
-- inches of Mercury (barometric pressure)

subtype Weight is Base_Types.Float_32;

subtype Pounds is Weight;
-- lbs. of weight

subtype Slope is Base_Types.Float_32;
-- rise unit/run unit
subtype InchesPerFoot is Slope;
-- inches rise/foot run
subtype FeetPerFeet is Slope;
-- feet rise/feet run

subtype Temperature is Base_Types.Float_32;

subtype DegreesC is Temperature;
-- degrees centigrade
subtype Degrees_F is Temr ;ature;
-- degrees farenheit

subtype Linear_Velocity is BaseTypes.Float,32;
linear unit/unit time
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subtype FeetPerSec is Linear-Velocity;
-- feet/sec

subtype Hertz is LinearVelocity;
-- 1/sec

subtype MHz is LinearVelocity;
-- 1 000_000/sec

subtype Knots is LinearVelocity;

-- nautical miles/hour

subtype FtPerMin is Linear-Velocity;

-- feet/min

subtype AngularVelocity is Base_Types.Float_32;
-- angular unit/unit time

subtype RadiansPerSec is AngularVelocity;
-- radians/sec

subtype RPM is AngularVelocity;
-- revolutions/minute

subtype DoublePrecisionAngularVelocity is BaseTypes.Float_64;
-- angular unit/unit time

subtype DoublePrecision RadiansPerSec is
DoublePrecisionAngularVelocity;

(0 -- radians/sec

subtype FlowVelocity is Base_Types.Float_32;

-- quantity unit/unit time

subtype LbsPerHour is FlowVelocity;

-- lbs/hr
subtype GalPer_Min is FlowVelocity;
-- gallons/min

subtype Ft3_Per_Min is Flow-Velocity;
-- cubic feet/min

subtype Torque is Base_Types.Float_32;

subtype FtLbs is Torque;

subtype LinearAcceleration is Base_Types.Float_32;
-- linear unit/unit time2

subtype FeetPerSec2 is Linear-Acceleration;

-- feet/sec2
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Ssubtype AngularAcceleration is BaseTypes.Float_32;
-- angular unit/unit time2

subtype RadiansPer_Sec2 is AngularAcceleration;

-- radians/sec2
subtype DoublePrecisionAngularAcceleration is BaseTypes.Float_64;

-- angular unit/unit time2

subtype DoublePrecisionRadiansPerSec2 is

DoublePrecisionAngular Acceleration;

-- radians/sec2

subtype Length is BaseTypes.Float_32;
-- linear units
subtype Feet is Length;
-- feet units

subtype Inches is Length;
-- inch units
subtype Nautical Miles is Length;

-- nautical mile unitsC subtype DoublePrecisionLength is BaseTypes.Float_64;
-- linear units
subtype DoublePrecisionFeet is DoublePrecisionLength;
-- feet units

subtype DoublePrecisionInches is DoublePrecision_Length;

-- inch units

subtype DoublePrecisionNauticalMiles is DoublePrecision_Length;
-- nautical mile units

subtype Current is BaseTypes.Float_32;

subtype Amperes is Current;

-- electrical current unit

subtype Time is Base_Types.Float_32;

( subtype Hours is Time range 0.0..24.0;
-- 24 hrs. per day

A-39



D495-10735-1
20 August 1993

subtype Minutes is Time range 0.0..60.0;

-- 60 mins. per hour

subtype Seconds is Time range 0.0..60.0;
-- 60 secs. per min

subtype TimeInSeconds is Time;

subtype PowerUnit is Base_Types.Float_32;

-- unit of power

subtype Watts is PowerUnit;

-- watt units

subtype kVA is Power Unit;

-- kilo Volt Amperes units

subtype Decibel is BaseTypes.Float_32;
-- power ratio unit

subtype Lumens is Base_Types.Float_32;

-- unit of brightness

subtype Volume is Base_Types.Float_32;

subtype Gallons is Volume;

subtype CubicFeet is Volume;

subtype Percent is BaseTypes.Float_32 range 0.0..100.0;

subtype Normalized is Base_Types.Float_32 range 0.0..1.0;

subtype SignedNormalized is Base_Types.Float_32
range -1.0..1.0;

subtype AngularUnit is Base_Types.Float_32;

A-40



D495-10735-1
20 August 1993

subtype Degrees is AngularUnit range 0.0..360.0;

subtype SignedDegrees is AngularUnit range -180.0..180.0;

subtype Radians is Angular-Unit range 0.0..2.0 * Pi;

subtype SignedRadians is AngularUnit range -Pi..Pi;

subtype DoublePrecisionAngularUnit is Base_Types.Float_64;

subtype DoublePrecisionRadians is DoublePrecision Angular-Unit
range 0.0..2.0 * Pi;

subtype DoublePrecisionDegrees is DoublePrecisionAngularUnit
range 0.0..360.0;

subtype DoublePrecisionSignedDegrees is DoublePrecisionAngularUnit
range -180.0..180.0;

subtype DoublePrecisionSignedRadians is DoublePrecisionAngularUnit

(. range -Pi..Pi;

"subtype Mach Range is Base_Types.Float_32 range 0.0..10.0;
-- Mach number

subtype Zero To Ten is Base_Types.SignedInteger_32 Lange 0..10;

-- Gives a scalar value between zero and ten, used (e.g.) for
-- Thunderstorm intensity, moving model complexity, etc.

subtype Gravity is Base Types.Float_32 range -10.0..10.0;
-- vertical acceleration/gravitational acceleration

type LinearPositionComponents is
record

Longitudinal Position : Feet;
LateralPosition : Feet;
Vertical Position : Feet;

end record;
for LinearPositionComponents use
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record
LongitudinalPosition at 0 range 0..31;

LateralPosition at 4 range 0..31;
Vertical Position at 8 range 0..31;

end record;
LinearPositionComponentsSize : constant := 12 * Bytes;
for LinearPosition_Componentb'size use

LinearPositionComponentsSize;

type An-. •r_PositionComponents is
record

Roll-Angle : Signed-Radians;
PitchAngle : SignedRadians;
YawAngle : Radians;

end record;
for AngularPositionComponents use
record

RollAngle at 0 range 0..31;
PitchAngle at 4 range 0..31;
YawAngle at 8 range 0..31;

end record;
AngularPositionComponentsSize : constant := 12 * Bytes;
for AngularPosition_Components'size use

AngularPosition_ComponentsSize;

type EarthPositionComponents is
record

Latitude Position : DoublePrecisionSignedRadians;
LongitudePosition : DoublePrecisionSignedRadians;
Altitude Position : Feet;

end record;
for EarthPosition-Components use
record

LatitudePosition at 0 range 0..63;
Longitude Position at 8 range 0..63;
AltitudePosition at 16 range 0..31;

end record;
EarthPositionComponentsSize : constant :- 20 * Bytes;
for EarthPosition_Components'size use' EarthPositionComponentsSize;
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type Linear VelocityComponents is
record

O LongitudinalVelocity : FeetPerSec;

LateralVelocity : FeetPerSec;
Vertical Velocity : FeetPerSec;

end record;
for LinearVelocityComponents use
record

Longitudinal_Velocity at 0 range 0..31;

LateralVelocity at 4 range 0..31;
Vertical Velocity at 8 range 0..31;

end record;
Linear_Velocity_Components_Size : constant :- 12 * Bytes;

for Linear_Velocity_Components'size use
LinearVelocityComponentsSize;

type AngularVelocity_Components is
record

RollVelocity : RadiansPerSec;
Pitch_Velocity : RadiansPerSec;
YawVelocity : RadiansPerSec;

(m end record;
for Angular VelocityComponents use

record
RollVelocity at 0 range 0..31;

r±itch_Velocity at 4 range 0..31;
YawVelocity at 8 range 0..31;

end record;
AngularVelocity_ComponentsSize : constant 12 * Bytes;
for AngularVelocity_Components' size use

AngularVelocityComponentsSize;

type EarthVelocity_Components is
record

NorthSouthVelocity : FeetPerSec;
EastWestVelocity : FeetPerSec;

Altitude Velocity : FeetPer Sec;
end record;

for EarthVelocity_Components use
Ce record

NorthSouthVelocity at 0 range 0..31;
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East West Velocity at 4 range 0..31;
AltitudeVelocity at 8 ranye 0..31;

end record;
EarthVelocity_ComponentsSize : constant :- 12 * Bytes;
for EarthVelocity_Components'size use

EarthVelocity_ComponentsSize;

type LinearAccelerationComponents is

record
LongitudinalAcceleration : FeetPerSec2;
LateralAcceleration : FeetPerSec2;
VerticalAcceleration : FeetPerSec2;

end record;
for LinearAccelerationComponents use
record

LongitudinalAcceleration at 0 range 0..31;
Lateral Acceleration at 4 range 0..31;

Vertical Acceleration at 8 range 0..31;
end record;

LinearAcceleration_Components Size : constant := 12 * Bytes;
*• for LinearAccelerationComponents'size use

C• LinearAccelerationComponentsSize;

type AngularAcceleration_Components is
record

RollAcceleration : RadiansPerSec2;
PitchAcceleration : RadiansPerSec2;
YawAcceleration : Radians PerSec2;

end record;
for AngularAcceler.tionComponents use
record

RollAcceleration at 0 range 0..31;
PitchAcceleration at 4 range 0..31;
YawAcceleration at 8 range 0..31;

end record;
AngularAccelerationComponentsSize : constant 12 * Bytes;
for AngularAcceleration_Components'size use

AngularAccelerationComponents Oize;

"type EarthAcceleration_Components is
CO record

A-44



D495-10735-1

20 August 1993

NorthSouthAcceleration : FeetPerSec2;

East West Acceleration : FeetPerSec2;

AltitudeAcceleration : FeetPerSec2;
end record;

for EarthAcceleration-Components use

record
NorthSouthAcceleration at 0 range 0..31;

EastWestAcceleration at 4 range 0..31;

Altitude Acceleration at 8 range 0..31;
end record;

EarthAccelerationComponentsSize : constant 12 * Bytes;

for EarthAccelerationComponents'size use

EarthAcceleration_ComponentsSize;

type Lat_Long_Location is
record

Latitude : SignedRadians;
Longitude : SignedRadians;

end record;
for LatLong_Location use
record

Latitude at 0 range 0..31;
Longitude at 4 range 0..31;

end record;
LatLongLocationSize : constant 8 * Bytes;

for LatLong_Location'size use LatLong_LocationSize;

type PolarDirection is
record

Azimuth : SignedRadians;
Elevation : SignedRadians;

end record;
for Polar Direction use
record

Azimuth at 0 range 0..31;

Elevation at 4 range 0..31;

end record;
PolarDirectionSize : constant 8 * Bytes;

for Polar Direction'size use PolarDirectionSize;

end Engineering-Units;
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-- %Z% Unit Name: ControlTypes. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package contains primarily types which are used in messages
-- sent from other segments to the IOS or Control segment in
-- response to IOS commands. Whenever a type is required both in

-- the message and in its response, it is declared here.

-- Adaptation:

(O with BaseTypes;

with EngineeringUnits;

package ControlTypes is

-- / 10.1.5 Control Types

Bytes : constant := 8;

-- / 10.1.5.1 Aircraft/Simulator Specific Control Types

MaximumIterationRate : constant :- 50;
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Maximum Frame Number : constant :- 16;

* -- Names of subsystems: used in the subsystem timing on-line diagnostic
-- messages, and in the scheduling tables. The subsystems correspond
-- one-for-one with the Mod Sim functions.

-- Two things will be required to adapt this table:

-- (a) Determine in which segments (if any) the four service functions
are
-- to be performed, and comment them out of the other segments.
-- (b) Delete functions which are not to be performed in this simulator.
-- In unusual cases it may be necessary to add functions to segments.
type Subsystems is

NoSubsystem,
-- ENV

MSEInteraction, -- 10.24.3.1
Atmosphere, -- 10.24.3.2
Ownship_WeaponsDamageAssessment, -- 10.24.3.3

ThreatWeaponDynamics, -- 10.24.3.4
ExternalEntity, -- 10.24.3.5

* External EntityChaffandFlares, -- 10.24.3.6
DatabaseManagement, -- 10.24.3.7

ThreatEnvironmentDatabase, -- 10.24.3.8
NavigationEnvironment, -- 10.24.3.9

Collision-Detection, -- 10.24.3.10
RadarDatabase, -- 10.24.3.11 (Service

Function)
VisualDatabase, -- 10.24.3.12 (Service

Function)
SpatialRelations, -- 10.24.3.13 (Service

Function)
Occulting, -- 10.24.3.14 (Service

Function)
EnvironmentSupport, -- 10.24.3.15

-- EW

Ownship_ChaffAndFlares, -- 10.16.3.1

DedicatedDisplays, -- 10.16.3.2
Ownship_ECM, -- 10.16.3.3
Pods_AndControls, -- 10.16.3.4

Radar_WarningReceiver, -- 10.16.3.5
1'ThreatDetection, -- 10.16.3.6

ElectronicWarfare_Support, -- 10.16.3.7
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-- FC
PrimaryControls, -- 10.4.3.1
MiscControlDevices, -- 10.4.3.2
Trim, -- 10.4.3.3
ToeBrakesAndAntiSkid, -- 10.4.3.4
AFCS, -- 10.4.3.5
HingeMoments, -- 10.4.3.6
FlightControls_Support, -- 10.4.3.7

-- FD
EquationsOf Motion, -- 10.6.3.1
WeightAndBalance, -- 10.6.3.2
ForcesAndMoments, -- 10.6.3.3
EnvelopeViolation, -- 10.6.3.4
FlightDynamicsSupport, -- 10.6.3.5

-- FS
Electrical_System, -- 10.2.3.1
Hydraulic_System, -- 10.2.3.2
FuelManagementSystem, -- 10.2.3.3
PneumaticSystem, -- 10.2.3.4
AutochecklistSystem, -- 10.2.3.5

* Oxygen_System, -- 10.2.3.6
CrewStationInterface, -- 10.2.3.7
FlightStation_Support, -- 10.2.3.8

-- IOS
SimulatorControl, -- 10.22.3.1
OwnshipStatusAndControl, -- 10.22.3.2
Ownship Malfunction, -- 10.22.3.3
OwnshipControlsDisagreement, -- 10.22.3.4
NavCommStatusAndControl, -- 10.22.3.5
NaturalEnvironmentStatusAndControl, -- 10.22.3.6
TacticalEnvironmentStatus_And _Control, -_ 10.22.3.7
PerformanceMonitoring_AndMeasurement, -- 10.22.3.8
IOSSupport, -- 10.22.3.9

-- NAV
AHRS, -- 10.10.3.1
INS, -- 10.10.3.2
RadarAltimeter, -- 10.10.3.3
RadioNavigationAids, -- 10.10.3.4
Communications, -- 10.10.3.5
IFF,-- 10.10.3.6
Star-Tracker, -- 10.10.3.7
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DopplerRadar, -- 10.10.3.8
ADS, -- 10.10.3.9. NavigationCommunicationSupport, -- 10.10.3.10

-- PHC
EnvironmentalSound, -- 10.18.3.1
AntiGSuit, -- 10.18.3.2

GSeat, -- 10.18.3.3
MotionGeometry, -- 10.18.3.4
MotionCue, -- 10.18.3.5
MotionBase, -- 10.18.3.6

VibrationAndBuffet, -- 10.18.3.7
PhysicalCues_Support, -- 10.18.3.8

-- PRO

EngineInlet, -- 10.8.3.1

CoreEngine, -- 10.8.3.2
ThrustGeneration, -- 10.8.3.3
Starting, -- 10.8.3.4
EngineBleedAir, -- 10.8.3.5
Transmission, -- 10.8.3.6
Auxiliary_PowerUnit, -- 10.8.3.7
EngineFuel, -- 10.8.3.8
EngineExhaust, -- 10.8.3.9
EngineOil, -- 10.8.3.10
PropulsionSupport, -- 10.8.3.11

-- RDR
RadarProcessor, -- 10.14.3.1
RadarImage_Generation, -- 10.14.3.2
AirborneInterrogateSensor, -- 10.14.3.3
TFTARadarGuidance, -- 10.14.3.4
MissionComputerInterface, -- 10.14.3.5
RadarAircraft_SystemsInterface, -- 10.14.3.6
CrewStationHardwarePanelInterface, -- 10.14.3.7
-- Radar Database, -- 10.14.3.8 (Service

Function)
-- VisualDatabase, -- 10.14.3.9 (Service

Function)
-- Spatial-Relations, -- 10.14.3.10 (Service

Function)
-- Occulting, -- 10.14.3.11 (Service

Function)
Radar_Support, -- 10.14.3.12

-- VIS
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ImageGeneration, -- 10.20.3.1

Moving_Model, -- 10.20.3.2
Visual_SceneEnvironment, 10.20.3.3

Lighting, -- 10.20.3.4

Mission_Computer_DPInterface, -- 10.20.3.5

VisualCrewStation Interface, -- 10.20.3.6

VisualAircraft_SystemsInterface, -- 10.20.3.7

VisualDisplaySystems, -- 10.20.3.8

-- RadarDatabase, -- 10.20.3.9 (Service
Function)

-- VisualDatabase, -- 10.20.3.10 (Service
Function)

-- SpatialRelations, -- 10.20.3.11 (Service
Function)

-- Occulting, -- 10.20.3.12 (Service
Function)

Visual_Support, -- 10.20.3.13

-- WPN

Ownship_FireControl, -- 10.12.3.1

OwnshipWeaponDynamics, -- 10.12.3.2

Ownship_WeaponsStores, -- 10.12.3.3. TargetDesignation, -- 10.12.3.4
Threat_WeaponsDamageAssessment, -- 10.12.3.5

Weapons_Support -- 10.12.3.6

Subsystems-Size : constant := 16;
for Subsystems'Size use Subsystems-Size;

-- These subtype declarations should match the appropriate section

-- of the list above.

subtype EnvironmentSubsystems is Subsystems range
MSEInteraction..EnvironmentSupport;

subtype ElectronicWarfare_Subsystems is Subsystems range
Ownship_ChaffAndFlares..ElectronicWarfareSupport;

subtype Flight_ControlsSubsystems is Subsystems range
Primary_Controls..FlightControlsSupport;

subtype FlightDynamics_Subsystems is Subsystems range
EquationsOfMotion..Flight_Dynamics_Support;

A-50



D495-10735-1
20 August 1993

subtype FlightStationSubsystems is Subsystems range. ElectricalSystem..Flight_StationSupport;

subtype IOS_Subsystems is Subsystems range

SimulatorControl..IOS_Support;

subtype NavigationCommunicationSubsystems is Subsystems range
AHRS..NavigationCommunicationSupport;

subtype PhysicalCuesSubsystems is Subsystems range
EnvironmentalSound..PhysicalCues_Support;

subtype Propulsion_Subsystems is Subsystems range
EngineInlet..Propulsion_Support;

subtype RadarSubsystems is Subsystems range
RadarProcessor..Radar_Support;

subtype VisualSubsystems is Subsystems range
ImageGeneration..Visual_Support;

subtype Weapons_Subsystems is Subsystems range
Ownship_Fire_Control..Weapons_Support;

-- Names of components: used in the component timing on-line diagnostic
messages, and in the scheduling tables. Adapt by adding functions

-- to the appropriate segments.

type Components is
NoComponent,
-- ENV

MSEInteraction,
Atmosphere,
Weather,

Ownship_HeightAboveTerrain,
MovingModelHeightAboveTerrain,
Threat_WeaponDynamics,

ExternalEntity,
ExternalEntityChaffandFlares,

S Database_Management,
ThreatEnvironmentDatabase,
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Navaids,
Airports,
TerrainDatabase,
CollisionDetection,
EnvironmentSupport,

-- EW

ElectronicWarfareSupport,
-- FC

FlightControls_Support,
-- FD

FlightDynamics_Support,
-- FS

FlightStation_Support,
-- IOS

IOSSupport,
-- NAV

ILS, -- 10.10.3.4.1

TACAN, -- 10.10.3.4.2
MLS,-- 10.10.3.4.3

ADF, -- 10.10.3.4.4

GPS, -- 10.10.3.4.5

* VOR, -- 10.10.3.4.6

LORAN, -- 10.10.3.4.7

OMEGA, -- 10.10.3.4.8

SKE, -- 10.10.3.4.9

UHF VHFHFIntercom, -- 10.10.3.5.1

SATCOM, -- 10.10.3.5.2

JTIDS, -- 10.10.3.5.3

NavigationCommunication_Support,
-- PHC

PhysicalCues_Support,
-- PRO

PropulsionSupport,
-- RDR

Radar_Support,
-- VIS

Visual_Support,
-- WPN

WeaponsSupport

Components-Size : constant :- 16;

A-52



D495-10735-1
20 August 1993

for Components'size use Components-Size;

* -- These subtype declarations should match the appropriate section

-- of the list above.

subtype Environment_Components is Components range
MSEInteraction..EnvironmentSupport;

subtype ElectronicWarfare_Components is Components range
ElectronicWarfare_Support..ElectronicWarfareSupport;

subtype Flight_ControlsComponents is Components range
FlightControlsSupport. .F]ghtControls_Support;

subtype FlightDynamicsComponents is Components range
FlightDynamics_Support..FlightDynamicsSupport;

subtype FlightStationComponents is Components range
FlightStation_Support..Flight StationSupport;

subtype IOS_Components is Components range
* IOSSupport..IOS_Support;

subtype NavigationCommunicationComponents is Components range
ILS..NavigationCommunicationSupport;

subtype Physical CuesComponents is Components range
PhysicalCuesSupport..Physical_Cues_Support;

subtype PropulsionComponents is Components range
PropulsionSupport..PropulsionSupport;

subtype RadarComponents is Components range
Radar_Support..RadarSupport;

subtype VisualComponents is Components range
VisualSupport..Visual_Support;

subtype WeaponsComponents is Components range
Weapons_Support..Weapons_Support;
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10.1.5.2 Aircraft/Simulator Reusable Control Types

subtype FrameNumber is Base_Types.SignedInteger_32;
subtype SimulationFrames is FrameNumber range 1. .MaximumFrameNumber;

-- A name for each segment and segment tester: used in the segment
-- timing on-line diagnostic request, and in several of the executive
-- and VNET packages. Under normal circumstances, these will not
-- be modified, even if one or more segments are absent.

type SegmentAndTesterNames is (
NoSegment,
IOS,
Navigation Communication,
FlightControls,
FlightDynamics,
FlightStation,
Electronic Warfare,
Weapons,
Propulsion,
Radar,
Visual,
PhysicalCues,
Environment,
ModuleExecutive,
Environment Tester,
PhysicalCuesTester,
VisualTester,

RadarTester,
PropulsionTester,
WeaponsTester,

ElectronicWarfareTester,
FlightStationTester,
FlightDynamicsTester,
FlightControlsTester,
NavigationCommunicationTester,
IOS Tester);

~ SegmentAndTesterNamesSize : constant := 16;
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for SegmentAndTesterNames'size use
SegmentAndTesterNames Size;

* These bit flags are extraordinarily important in the VNET, and
-- should not be changed under any circumstances.

for SegmentAndTesterNames use (
NoSegment => 2#0000000000000000#,
IOS => 2#0000000000000001#,
Navigation_Communication => 2#0000000000000010#,
FlightControls => 2#0000000000000100#,
Flight_Dynamics => 2#0000000000001000#,
FlightStation => 2#0000000000010000#,
ElectronicWarfare -> 2#0000000000100000#,
Weapons > 2#0000000001000000#,
Propulsion => 2#0000000010000000#,
Radar => 2#0000000100000000#,
Visual => 2#0000001000000000#,
PhysicalCues => 2#0000010000000000#,
Environment => 2#0000100000000000#,
ModuleExecutive => 2#0001000000000000#,
EnvironmentTester => 2#0101101111111111#,SPhysicalCuesTester => 2#01111011111111#,
VisualTester => 2#0101ll1011111111#,

RadarTester => 2#0111111011111111#,
PropulsionTester => 2#01111101101111#,
WeaponsTester => 2#0111111110111111#,
ElectronicWarfareTester => 2#0111111111011111#,
FlightStationTester => 2#011111101111#,
FlightDynamics_Tester => 2#0111111111110111#,
FlightControlsTester => 2#0111 1111011#,
NavigationCommunicationTester => 2#0111111111111101#,
IOSTester => 2#0111111111111110#);

subtype Segment Names is SegmentAndTester Names range
IOS..Environment;

-- Simulation State Change response

type SimulationStateResponses is
MissionGeneration-Active,
Training Active,
Shutdown,
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LocalDiagnosticActive,
Reset_Active,. RemoteControlledDiagnosticActive);

for SimulationStateResponses'size use 16;

-- Training Mode Change response

type Training_ModeResponses is
Initialized,
Aligned ToApproach,
AlignedToDeparture,
Running,
Totally_Frozen,
Training_Terminated);

for Training_ModeResponses'size use 16;

-- Performance Test

type Performance Tests is
ToBeDetermined);

PerformanceTestsSize : constant := 8;
for PerformanceTests'size use PerformanceTestsSize;

-- Execution Timing requests and responses

type StructuralElementTo Time is (
No-Timing,

SegmentTiming,
Subsystem Timing,
Component Timing);

StructuralElementToTimeSize : constant := 16;
for StructuralElementTo Time'size use

Structural Element To Time Size;

-- Based on a Unix struct: used to return the value of interval timers.

type Timeval is
record

tvsec : Base_Types.SignedInteger_32; -- seconds

tv usec : BaseTypes.SignedInteger_32; -- microseconds

end record;
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for Timeval use
record

*t tvsec at 0 range 0..31;
tvvusec at 4 range 0..31;

end record;
for Timeval'size use 64;

-- Legal alignrent points

type Alignments is
Approach,

Departure);

-- Diagnostics

type TestResults is
Running,
Passed,
Failed);

for TestResults'size use 8;

, type TaskResponses is
Initialized,
Executing,
OnHold,
Resumed,

Aborted,

Completed);
for TaskResponses'size use 8;

type Of f_LineDiagnostics is
ToBeDetermined);

OffLineDiagnosticsSize : constant := 8;

for OffLineDiagnostics'size use

Off_LineDiagnosticsSize;

type OnLineDiagnostics is (
ToBeDetermined);

On LineDiagnosticsSize : constant := 8;

~ for OnLineDiagnostics'size use
On LineDiagnosticsSize;
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type OnLine_DiagnosticStatus is

Critical-Failure,

NonCriticalFailure,
No Failure,
NotRunning);

for OnLine_DiagnosticStatus'size use 8;

type On_Line_Diagnostic_StatusArray is

array (OnLineDiagnostics) of
OnLineDiagnosticStatus;

for OnLineDiagnosticStatusArray'size use 1 * Bytes;

type RemoteControlledDiagnostics is
ToBeDetermined);

RemoteControlledDiagnosticsSize : constant := 8;

for RemoteControlledDiagnostics'size use

RemoteControlledDiagnosticsSize;

-- Scoring

C type Scoring Attributes is
Weapons Delivery,

Refueling,
Instrument_T.Anding,
GlideslopeDeviation,
LocalizerDeviation,
FuelEfficientcy);

for Scoring Attributes'size use 8;

subtype Scores is Base_Types.Signed_Integer_32;

-- Malfunctions

type Malfunction is
(ToBeDetermined);

-- NAV, FD, FC, FS,PRO, EW, WPN, RDR

type Malfunction Kind is
Switchable,
Value Driven);
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* -- / 10.1.5.3 Response Message Types

type SegmentSimulationStateResponse is

record
Responding_Segment : SegmentNames;

ControlResponse : SimulationStateResponses;
end record;

for SegmentSimulationStateResponse use
record

RespondingSegment at 0 range 0..(2 * Bytes)-1;
Control_Response at 2 range 0..(2 * Bytes)-1;

end record;
for SegmentSimulationState_Response'size use 4 * Bytes;

type SegmentTraining_ModeResponse is
record

Responding_Segment SegmentNames;
Control_Response TrainingModeResponses;

end record;
for SegmentTrainingModeResponse use

record
Responding_Segment at 0 range 0..(2 * Bytes)-l;

ControlResponse at 2 range 0..(2 * Bytes)-1;
end record;

for SegmentTraining_ModeResponse'size use 4 * Bytes;

type PerformanceTestResponse is
record

Responding_Segment : SegmentNames;
TaskResponse : Task_Responses;
PerformanceTest : PerformanceTests;
Test-Result : Test-Results;

end record;
for PerformanceTestResponse use
record
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ResponcngSegment at 0 range 0.. (2 * Bytes) -1;
Task_iesponse at 2 range 0..(1 * Bytes)-1;
PerformanceTest at 3 range 0.. (I * Bytes) -1;
TestResult at 4 range 0..(1 * Bytes)-l;

end record;
for PerformanceTest_Response'size use 5 * Bytes;

type RemoteControlledDiagnostic Response is
record

RespondingSegment : SegmentNames;
TaskResponse : TaskResponses;
RemoteControlledDiagnostic : RemoteControlledDiagnostics;
TestResult : TestResults;

end record;
for RemoteControlledDiagnosticResponse use
record

RespondingSegment at 0 range 0..(2 * Bytes)-1;
TaskResponse at 2 range 0..(1 * Bytes)-1;
RemoteControlledDiagnostic at 3 range 0..(1 * Bytes)-l;. TestResult at 4 range 0..(1 * Bytes)-l;

end record;
for RemoteControlledDiagnostic_Response'size use 5 * Bytes;

type Off _LineDiagnosticResponse is
record

RespondingSegment : SegmentNames;
TaskResponse : Task_Responses;
OffLine_Diagnostic : OffLineDiagnostics;
TestResult : TestResults;

end record;
for Off_LineDiagnosticResponse use
record

RespondingSegment at 0 range 0.. (2 * Bytes)-l;
TaskResponse at 2 range 0.. (1 * Bytes)-l;
OffLineDiagnostic at 3 range 0.. (1 * Bytes)-l;
TestResult at 4 range 0.. (1 * Bytes)-l;

end record;
~ for OffLineDiagnosticResponse'size use 5 * Bytes;
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type On LineDiagnosticResponse is
record

Responding_Segment : SegmentNames;
OnLineDiagnosticResult : OnLineDiagnostic StatusArray;

end record;
for On--LineDiagnosticResponse use
record

RespondingSegment at 0 range 0..(2 * Bytes)-l;
OnLineDiagnosticResult at 2 range 0.. (1 * Bytes)-l;

end record;
for OnLineDiagnosticResponse'size use 3 * Bytes;

type Timing-Response is
record

Segment : SegmentNames;
Subsystem : Subsystems;
Component : Components;
Request : St:ucturalElementToTime;
Time : Timeval;

end record;
for TimingResponse use
record

Segment at 0 range 0..(2 * Bytes)-l;
Subsystem at 2 range 0..(2 * Bytes)-l;
Component at 4 range 0..(2 * Bytes)-l;
Request at 6 range 0..(2 * Bytes)-l;
Time at 8 range 0..(8 * Bytes)-l;

end record,
for Timing Response'size use 16 * Bytes;

type ScoringResponse is
record

Score : Scores;
Scoring Attribute : Scoring_Attributes;

end record;
for Scoring_Response use
record

Score at 0 range 0.. (4 * Bytes)-l;
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Scoring_Attribute at 4 range 0..(1 * Bytes)-l;
end record;. for Scoring_Response'size use 5 * Bytes;

type Malfunction-Demand (
Kind : MalfunctionKind := Switchable) is

record
Name : Malfunction;
State : BaseTypes.DiscreteState;
case Kind is

When Switchable ->

null;
When Value Driven =>

Value : BaseTypes.Float_32;

end case;

end record;
for MalfunctionDemand use
record

Kind at 0 range 0..(i * Bytes)-l;
Name at 1 range 0..(I * Bytes)-l;

State at 2 range 0.. (1 * Bytes)-l;
Value at 4 range 0..(4 * Bytes)-l;

end record;
for MalfunctionDemand'size use 8 * Bytes;

end Control_Types;
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----------------------------------------------------------------------------

-- %Z% Unit Name: Moving_Model_Types. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

%Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: *%I

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%
----------------------------------------------------------------------------

-- Purpose:

-- This package contains declarations of types which are (a) used to

-- define moving models, and (b) sent by more than one segment.

-- Adaptation:

with Base_Types;
with Engineering_Units;

(@with GlobalMessage Types;

package Moving_ModelTypes is

-- / 10.1.6 Moving Model Types

-- used by FD,EW,WPN,PHC,NAV,RDR,VIS,FS,IOS

Bytes : constant := 8;

-- Moving_ModelUniqueNumber and consequently moving model creation

-- shall be limited to the ranges specified below for the associated
-- modules:

-- Weapons : Range 1..6 (Bombs)

EW : Range 7..9 (Chaff, Flares, Platforms)
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-- 05 Range 10. .10 (Companion Aircraft)

-I10.1.6.1 Aircraft/Simulator Specific Moving Model Types

Max imumNumbe rOfMovi ngModel1s :constant 10;

MaximumNumberOf ArticulatedParts :constant :10;

MaximumNumberOfModelLights :constant :=10;

MaximumNumberOfEmitters :constant :=10;

MaximumNumberOfChaff : constant :-5;

MaximumNumberOfFlares : constant :-5;

type Moving_ýModel is(

KC_135R,
Mk_82_Bomb,
Chaff_TypeA,

Chaff_TypeB,

Flare_-TypeA,0 FlareTypeB,
Threat_TypeA,

Threat_TypeB);

for Moving_Model'size use 32;

-110.1.6.2 Aircraft/Simulator Reusable Moving Model Types

subtype MovingModel_-Count is Base_Types.UnsignedInteger_32

range 1. .MaximumNumberOfMoving_Models;

subtype ArticulatedPart_-Count is BaseTypes.UnsignedInteger_32
range 1. .MaximumNumber Of ArticulatedParts;

~j subtype Model_Lighting_Count is Base_Types.tinsignedInteger_32
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range 1. .MaximumNumberOfModelLights;. subtype EmitterCount is BaseTypes.Unsigned_Integer_32
range 1. .MaximumNumberOfEmitters;

subtype Chaff_-Count is Base_Types.Unsigned_Integer_32

range 1. .MaximumNumberOfChaff;

subtype Flare_-Count is Base_Types.UnsignedInteger_32

range 1. .MaximumNumberOfFlares;

subtype Chaff_-And_-FlareCount is Base_Types.Unsigned_Integer_32

range 1.. (Maximum_-Number_-Of_-Chaff +

MaximumNumberOfFlares);-

subtype ModelUniqueNumber is Base_Types.Signed_Integer_32

range 1. .MaximumNumberOfMoving_Mýodels;

type Moving__ModelID is
record

*Unique_-Number :ModelUniqueNumber;(Kind :Moving-Model;
end record;

for Moving_ModelID use

record

Unique_-Number at 0 range 0. .31;
Kind at 4 range 0. .31;

end record;
Moving_Model_-IDTSize :constant :=8 * Bytes;
for MovingModelID'size use Moving ModelIDSize;

type Moving__ModelDynamicData is
record

I'D : Moving_ýModel_-ID;
Position : Engineering_Units.Earth_-PositionComponents;
Velocity : Engineering_Units.EarthVelocity_Components;
Acceleration Engineering_ýUnits.Earth_-Accelerat ion_Components;
Attitude : Engineering_ýUnits.AngularPositionComponents;

Angular_-Velocity :Engineering_ýUnits.Angular_-Velocity_Components;( ' AngularAcceleration EngineeringUnits.AnglarAccelerationComponents;
end record;
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for Moving_Model DynamicData use

record
ID at 0 range 0..(8 * Bytes)-l;

Position at 8 range 0..(20 * Bytes)-1;

Velocity at 28 range 0..(12 * Bytes)-l;

Acceleration at 40 range 0..(12 * Bytes)-1;

Attitude at 52 range 0.. (12 * Bytes)-l;

Angular Velocity at 64 range 0.. (12 * Bytes)-l;

AngularAcceleration at 76 range 0.. (12 * Bytes)-l;

end record;
Moving_Model_DynamicDataSize : constant := 88 * Bytes;

for Moving_Model Dynamic_Data'size use

Moving_ModelDynamicDataSize;

type Moving_ModelDeactivation is

record
ID : Moving_Model_ID;
State : BaseTypes.SimBoolean Base_Types.False;

end record;
for Moving_ModelDeactivation use

record
ID at 0 range 0..63;

State at 8 range 0..7;

end record;

for Moving_ModelDeactivation'size use 10 * Bytes;

type Model_Damage is

LeftWing,
RightWing,
Tail);

for ModelDamage'size use 32;

type ModelDamageData is
record

DamageLocation : Model_Damage;

DamageSeverity : EngineeringUnits.Percent;
end record;
for Model_DamageData use
record

DamageLocation at 0 range 0..31;
DamageSeverity at 4 range 0..31;
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end record;. ModelDamageDataSize : constant :- B ' Bytes;

for ModelDamageData'size use
ModelDamageDataSize;

type ModelDamageDataArray is
array (Moving_ModelCount) of
ModelDamageData;

for Model_DamageDataArray'size use 80 * Bytes;

type BattleDamageRecord is
record

NumberOfDamages : Moving_ModelCount;
NumberOfDamages_InArray : Moving_ModelCount;
Battle_DamageData : ModelDamageDataArray;

end record;
for BattleDamageRecord use
record

NumberOfDamages at 0 range 0..31;
NumberOfDamages_InArray at 4 range 0..31;

O Battle_DamageData at 8 range 0..(80 * Bytes)-l;

end record;
for BattleDamageRecord'size use 88 * Bytes;

-- Weapons damage assessment

type Scoring_DamageData is -- Moved from WPN
record

Damage : ModelDamageData;
DamageCausedBy : Moving_ModelID;
DamageCausedTo : Moving_ModelID;

end record;

type Scoring is
Ownship_Refueling,

BombDrop);
for Scoring'size use 8;

type ScoringActivationStatus is
record
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Scoring_Desired : Scoring;
State : BaseTypes.DiscreteState;

end record;

type ArticulatedPart is

(Landing_Gear);

for ArticulatedPart'size use 32;

type ArticulatedPartData is
record

Part : ArticulatedPart;
Position : EngineeringUnits.Normalized;

end record;
for ArticulatedPartData use

record
Part at 0 range 0..31;

Position at 4 range 0..31;
end record;
Articulated PartDataSize : constant := 8 * Bytes;
for Articulated Part Data'size use

Articulated PartDataSize;

type ArticulatedPartDataArray is
array (ArticulatedPartCount) of
ArticulatedPartData;

for ArticulatedPartDataArray'size use 80 * Bytes;

type ArticulatedDeviceDataRecord is

record
Number Of ArticulatedParts : ArticulatedPartCount;
NumberOfPartsInArray : ArticulatedPartCount;

ArticulatedPartsData : ArticulatedPartDataArray;
end record;
for ArticulatedDeviceDataRecord use
record

Number Of ArticulatedParts at 0 range 0..31;
NumberOfPartsInArray at 4 range 0..31;
ArticulatedPartsData at 8 range 0..(80 * Bytes)-l;

end record;
for ArticulatedDeviceDataRecord'size use 88 * Bytes;
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type ModelLighting is

(RunningLights) ;. ModelLighting_Size :constant :- 8;
for Model_Lighting'size use Model_LightingSize;

type Model_Lighting_DataArray is

array (Model_Lighting_Count) of

Model_Lighting;

for ModelLighting_DataArray' size use 10 * Bytes;

type ModelLighting_DataRecord is

record

NumberOfModelLights :Model_-Lighting -Count;

NumberOfLights_InArray :ModelLightingCount;

ModelLighting_Data :ModelLightingDataArray;

end record;
for ModelLightingDataRecord use

record
NumberOfModel_Lights at 0 range 0.. 31;

Number_-Of_-Lights_InArray at 4 range 0.. 31;

*Model_-LightingData at 8 range 0.. (10 * Bytes) -1;( end record;
for Model_Lighting_DataRecord'size use 20 * Bytes;

type EmitterFrequency_Data is

record

Frequency :Engineering_ Units.MHz;

PowerLevel :Engineering_Units.Decibel;

end record;

for Emitter_Frequency_Data use

record
Frequency at 0 range 0.. 31;

Power_-Level at 4 range 0.. 31;

end record;

EmitterFrequencyData_Size :constant :- 8 *Bytes;

for EmitterFrequencyData' size use

EmitterFrequencyDataSize;

type EmitterData_-Array is array (EmitterCount) of
EmitterFrequencyData;'mO for EmitterDataArray' size use 80 * Bytes;
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type EmitterDataRecord is

record
NumberOfEmitters :Emitter_Count;

Number_-Of_-Frequencies_In Array :EmitterCount;

Emitter_Frequencies :EmitterDataArray;

end record;

for EmitterDataRecord use

record
Number_-OfEmitters at 0 range 0.. 31;

Number_Of_Frequencies_InArray at 4 range 0. .31;

Emitter_Frequencies at 8 range O..(80 *Bytes)-1;

end record;

for EmitterDataRecord' size use 88 * Bytes;

type Emitter_-Unique_-Data is
rec~ord

No-ofEmitters :EmitterCount;
ID :MovingModel_ID;

Emitter_-Data :EmitterData Record;(. end record;
-- Chaff and Flares

type ChaffMoving_MýodelUniqueData is

record

ID : MovingModel_-ID;

Chaff Cloud Radius :EngineeringUnits.Feet;

ChaffCloudDensity :Engineering_Units.Normalized;

ChaffCloudSlope :Engineering_Units.Feet Per Feet;

end record;

for Chaff_-MovingModelUniqueData use
record

ID at 0 range 0.. 63;

ChaffCloudRadius at 8 range 0.. 31;
ChaffCloudDensity at 12 range 0.. 31;

ChaffCloudSlope at 16 range 0.. 31;
end record;
for Chaff_-Moving__ModelUnique_Data' size use 20 *Bytes;
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type Chaif Moving__Model_Unique DataArray is
array (ChaffCount) of

ChaffMoving_.ModelUniqueData;
for ChaffMoving_M4odelUnique_DataArray' size use 100 * Bytes;

type ChaffMoving_MlodelUnique Data Record is
record
NumberOfChaff :ChaffCount;
ChaffData :ChaffMoving_.Model_Unique_Data Array;

end record;

for ChaffMoving__ModelUniqueDataRecord use
record
NumberOfChaff at 0 range 0. .31;
ChaffData at 4 range 0.. (100 * Bytes)-l;

end record;
for ChaffMoving_.Model_UniqueDataRecord'size use 104 *Bytes;

type FlareMovingModelUniqueData is
record

T-1) :Moving_.ModelID;
*FlareBrightness :Engineering Units.Lumens;

FlareRadius :Engineering_ýUnits.Feet;

end record;
for Flare_-Moving_ModelUniqueData use
record

ID at 0 range 0.. 63;
FlareBrightness at 8 range 0.. 31;
FlareRadius at 12 range 0.. 31;

end record;
for Flare Moving_ýModelUniqueData' size use 16 *Bytes;

type Flare_-Moving_Model_-UniqueDataArray is
array (Flare_-Count) of
Flare Moving_Model_Unique_-Data;

for FlareMoving._Model_UniqueDataArray' size use 80 * Bytes;

type FlareMoving_ModelUniqueDataRecord is
record
NumberOfFlares :FlareCount;

-Flare_-Data :Flare-Moving__Model UniqueData Array;
end record;
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for Flare_-Moving_ýModelUniqueDataRecord useO record
NumberOf_-Flares at 0 range 0. .31;

FlareData at 4 range 0.. (80 * Bytes)-1;

end record;

for Flare_MovingModelUniqueDataRecord' size use 84 *Bytes;

type ChaffAndFlareMoving_M4odelDataArray is

array (Chaff_-AndFlareCount) of Moving_ýModelDynamicData;
ChaffAndFlareMoving_.ModelDataArray_Size :constant :

Moving_,ModelDynamicDataSize *

(Maximum -Number_-Of_-Chaff + Maximum NumberOf Flares);
for Chaff_-And_-Flare_-Moving_.ModelDataArray' size use

ChaffAndFlareMoving_MýodelDataArray_Size;

type ChaffAndFlaresMoving_Mýodel Data is

record

NoOfChaffAndFlares MovingModelCount;
Chaf fAndFlareDynamicData : Chaf fAndFl areMoving_.Model_-Dat aAr ray;

--RDR, VIS, 105

*end record;
for Chaff_-AndFlaresMoving_ModelData use

record

NoOfChaffAndFlares at 0 range 0.. (4 * Bytes) -1;

ChaffAndFlareDynamic_Data at 4 range 0.. (880 *Bytes) -1;
--RDR, VIS, IOS

end record;

for ChaffAndFlaresMoving__ModelData' size use 884 *Bytes;

type Chaff And Flares Detail Data is
record

No Of Chaff :Chaff-Count;
NoOfFlares :FlareCount;

Chaff-Uni queData :ChaffMoving_Model UniqueDataRecord;
--RDR, VIS, 105

FlaresUniqueData :FlareMoving_MlodelUniqueData Record;
--RDR, VIS, IOS

end record;
for Chaff_-AndFlaresDetailData use
record

NoOfChaff at 0 range 0.. (4 * Bytes) -1;
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NoOfFlares at 4 range 0.. (4 * Bytes)-l;

ChaffUniqueData at 8 range 0.. (104 * Bytes)-1;

Flares_UniqueData at 112 range 0..(84 Bytes)-1;

end record;
for ChaffAndFlaresDetailData'size use 196 * Bytes;

-- Decoy unique data (sent by EW and IOS)

type Decoy_Moving_ModelUniqueData is

record
No ofEmitters : EmitterCount;

ID : Moving_Model_ID;
EmitterData : EmitterDataRecord;

end record;
for Decoy_MovingModelUniqueData use
record

No ofEmitters at 0 range 0.. (4 * Bytes)-1;
ID at 4 range 0.. (8 * Bytes)-l;
Emitter Data at 12 range 0.. (88 * Bytes)-l;

• end record;

for Decoy_MovingModelUniqueData' size use 100 * Bytes;

-- Thunderstorm

type ThunderstormMoving_ModelUniqueData is
record

ID : Moving_ModelID;

StormIntensity : EngineeringUnits.ZeroToTen;
end record;
for ThunderstormMoving_Model_UniqueData use
record

ID at 0 range 0..63;
StormIntensity at 8 range 0..31;

end record;

for ThunderstormMoving_ModelUniqueData'size use 12 * Bytes;

j -- Platform unique data
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type Platform Moving_.Model_Unique -Data is

record
NoOfEmitters Emitter_-Count;

NoOfDamages Moving_ModelCount;

NoOfLights Model_Lighting_Count;

NoOfArticulated Devices :ArticulatedPartCount;

ID :Moving_ Model ID;

Emitter_-Data :Emitter_-DataRecord;

1FFID :GlobalMessage_Types.IFFData;

Battle_-Damage-Data :BattleDamageRecord;

Lighting_Data :Model_Lighting_Data_-Record;

Articulated -Device -Data :Articulated Device Data Record;

WeaponLoadStatus GlobalMessageTypes.WeaponStation-Loading;

end record;

for PlatformMoving_Model_UniqueData use

record

No Of Emitters at 0 range 0.. (4 * Byt.,es)-l;

NoOfDamages at 4 range 0.. (4 * Bytes)-l;

No Of Lights at 8 range 0.. (4 * Bytes) -1;

NoOfArticulated Devices at 12 range 0.. (4 * Bytes) -1;.ID at 16 range 0.. (8 * Bytes) -1;
EmitterData at 24 range 0.. (88 * Bytes) -1;

1FFID at 112 range 0.. (8 * Bytes)-).;

Battle_Damage_-Data at 120 range 0.. (88 * Bytes) -1;

Lighting_Data at 208 range 0.. (20 * Bytes)-).;
Articulated_-Device_-Data at 228 range 0.. (88 * Bytes) -1;

Weapon_-LoadStatus at 316 range 0.. (8 * Bytes)-).;

end record;

for PlatformMoving_Model_Unique_Data' size use 324 * Bytes;

type TankerMoving_Model_Unique Data is

record

NoOfEmitters : EmitterCount;

NoOfDamages : MovingModelCount;

No Of Lights ;MoaelLightingCount;

NoOfArticulatedDevices :ArticulatedPartCount;

Tanker_-Platform_-Data PlatformMoving__Model_Unique_Data;

BoomDrogue_Connected : BaseTypes.SimBoolean;

Boom_-DroguePosition WrtOwnship:
Engineering__Units.Linear -PositionComponents;

S TankerFuel Quantity : Engineering_Units.Pounds;

TankerOf fLoadRate :EngineeringUnits.Lbs Per Hour;
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end record;
for TankerMoving_Model UniqueData use

. record
No Of Emitters at 0 range 0..(4 * Bytes)-1;

NoOfDamages at 4 range 0..(4 * Bytes)-l;

NoOfLights at 8 range 0..(4 * Bytes)-l;

No Of Articulated Devices at 12 range 0.. (4 * Bytes)-l;

Tanker Platform Data at 16 range 0.. (324 * Bytes)-1;

BoomDrogue_Connected at 340 range 0.. (1 * Bytes)-1;
-- 3 spare bytes

BoomDrogue_PositionWrtOwnship at 344 range 0.. (12 * Bytes)-l;

TankerFuelQuantity at 356 range 0..(4 * Bytes)-1;

Tanker Off fLoad-Rate at 360 range 0..(4 * Bytes)-1;

end record;

for TankerMoving_ModelUniqueData'size use 364 * Bytes;

type Moving_ModelIFFData is
record

ID : Moving_Model_ID;
IFFID : GlobalMessage_Types.IFFData;

end record;
for Moving_ModelIFFData use
record

ID at 0 range 0..63;

IFFID at 8 range 0..63;
end record;
for Moving_Model_IFFData'size use 16 * Bytes;

end Moving_Model_Types;
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-- %Z% Unit Name: ServiceFunction_Types

-- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 19 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I9

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- The Service Functions include: Radar Database, Visual Database,
-- Spatial Relations and Occulting. These functions may be performed
-- by ENV, RDR or VIS. This package declares types used in Service
-- Function messages. Note: at this time no types are defined for

-- Radar Database or Visual Database.

Adaptation:
-- All the Service Function types are reusable, and should not require
-- any modification under normal circumstances. It may be necessary
-- to define types for Radar Database or Visual Database messages,

-- should this be required on a given simulator.

with Control_Types;
with EngineeringUnits;
with MovingModel_Types;

package ServiceFunctionTypes is

-- / 10.1.7 Service Function Types

Bytes : constant :- 8;
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-- / 10.1.7.1 Radar Database
f0 -- * ** *

-- NONE

-- / 10.1.7.2 Visual Database

-- NONE

-- 1 10.1.7.3 Spatial Relations

-- Position Range used by NAV, VIS, RDR

-- Terrain Height used by ENV, NAV, VIS, RDR, FD, PHC, WPN

type PositionRangeUpdate is
record

CursorPosition Engineering_Units.EarthPositionCompo ents:

RangeToCursor . EngineeringUnits.Feet;
BearingToCursor : Engineering_Units.Radians;
Elevation To Cursor Engineering_Units.Radians;
RangeUpdateTimeValidity ControlTypes.FrameNumber;

end record;
for PositionRangeUpdate use
record

Cursor Position at 0 range 0.. (20 * Bytes) -1;
RangeToCursor at 20 range 0.. (4 * Bytes)-1;

BearingTo Cursor at 24 range 0..(4 * Bytes)-1;
Elevation To Cursor at 28 range 0..(4 * Bytes)-l;

C RangeUpdateTimeValidity at 32 range 0..(4 * Bytes)-1;
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end record;
for Position_-RangeUpdate' size use 36 * Bytes;

. type Groundspeed_Update is
record

Doppler Velocity Engineering_Units.EarthVelocity_Components;

Velocity_Update Time Validity :ControlTypes.FrameNumber;

end record;

for Groundspeed-Update use

record
Doppler_-Velocity at 0 range 0...(12 *Bytes)-1;

Velocity_ýUpdateTimeValidity at 12 range 0..(4 *Bytes)-l;

end record;

for Groundspeed-Update' size use 16 * Bytes;

type Moving__ModelTerrainHeight is

record

Moving__Model :Moving__Model -Types.Moving Model ID;

HeightAboveTerrain : EngineeringUnits.Feet;

end record;

*for Moving_ýModelTerrain Height use

record

Moving__Model at 0 range 0.. (8 * Bytes)-l;

Height_-AboveTerrain at 8 range 0.. (4 * Bytes) -1;

end record;

for Moving_ModelTerrainHeight'size use 12 * Bytes;

type Moving_,Model ___ Terrain ____Height ____Array is
array (Mo-.'ing_Model_Types.Moving__ModelCount) of

MovingModel Terrain Height;

for Moving_M1odelTerrainHeightArray'size use 120 * Bytes;

type Moving_ýModelTerrain Data is

record

NumberOfMoving__Models Moving_.Model_-Types.Moving__ModelCount;

NumberOfElementsInArray Moving_M!odelTypes.Movi~ng__ModelCount;

Moving_.Model_TerrainHeights :Moving_Model_-Te rra inHe ightAr ray;

end record;

for Moving_ýModelTerrainData use
record
NumberOf-Moving~Models at 0 range 0.. (4 * Bytes)-1;
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NumberOfElementsInArray at 4 range 0..(4 * Bytes)-1;. Moving_.ModelTerrain Heights at 8 range 0.. (120 *Bytes) -1;
end record;

for Moving_.ModelTerrainData' size use 128 * Bytes;

type EarthSurface is

Land,

Sea);

EarthSurfaceSize :constant :- 2 * Bytes;
for EarthSurface' size iise EarthSurface Size;

type Ownship__HeightAboveTerrain is

record
Ownship_HeightAboveTerrain :Engineering_Units.Feet;

-- RDR, WPN, PHC, VIS, F'D
Ownship_ýOver_LandOrSea :EarthSurface;

-- VIS

end record;
for OwnshipHeightAboveTerrain use

record

,*Ownship_Height_-Above_-Terrain at 0 range Q*..(4 * Bytes)-1;
Ownship_OverLandOrSea at 4 range 0.. (2 * Bytes) -1;

end record;

for Ownship__HeightAboveTerrain' size use 6 * Bytes;

type Moving_MýodelsHeightAboveTerrain is

record

NoOfModels Movingý_ModelTypes.Movingý_ModelCount;
Moving__Models_Height AboveTerrain :MovingModel TerrainData;

end record;

for Moving_MýodelsHeightAboveTerrain use

record

NoOfModels at 0 range 0.. (4 * Bytes)-l;
Moving_MlodelsHeightAboveTerrain at 4 range 0. . (128 *Bytes) -1;

end record;

for Moving_ModelsHeightAboveTerrain' size use 132 * Bytes;

i;10.1.7.4 Occulting

A-79



D4 95-10735-1

20 August 1993

-~used by ENV, NA'?, EW, RDR, VIS

type OccultStatus is (Occulted, Visible);

for OccultStatus'size use 16;

type Occulting_Data is

record
Occult_Status_Of_Moving_M1odel Moving_.Model_-Types. Movi ng__Model1_ID;
OccultingWith Respect_To :Moving_MfodelTypes.Movingý_ModelID;
CurrentOccultingStatus :OccultStatus;

end record;

for Occulting_ýData use

record
OccultIStatus_-Of_-Moving__Model at 0 range 0..(8 * Bytes)-l;

OccultingWithIRespect_To at 8 range 0.. (8 * Bytes) -1;
CurrentOcculting_Status at 16 range 0.. (2 * Bytes) -1;

end record;

*for Occulting_Data' size use 20 * Bytes;

type Occulting_Data -Ch ange -Array is
array (MovingModel_Types.Moving_MiodelCount) of Occulting_Data;

for OccultingData_ChangeArray'size use 200 * Bytes;

type OccultingStatusUpdate is
record

NumberOfChanges :Moving_Model_Types.Moving_M4odel_-Count;
NumberOfArray__Elements :Movingý_Model_Types.Movang_,Model Count;
OccultingChanges :Occulting_Data_Change Array;

end record;

for Occulting_StatusUpdate use
record
Number_-OfChanges at 0 range 0.. (4 * Bytes)-1;
Number_Of_Array_ýElements at 4 range 0.. (4 * Bytes)-1;.
Occulting_.Changes at 8 range 0.. (200 * Bytes)-I;

end record;

for Occulting StatusUpdate' size use 208 * Bytes;

@.,end ServiceFunction-Types;
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--- ntae:FSt onOtptneaee--------------------------------s

O %Z% Unit Name: FlightStationOutput_IntrfaceTypes

S%Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only

-- by the Flight Station segment. Other packages

-- that include types that may be sent by this segment include

-- Control_Types, Moving_Model_Types, GlobalMessageTypes and
-- ServiceFunction_Types.

. -- Adaptation:
-- The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or

-- the requirements for the simulator. As a general rule, the contents

-- of the section containing reusable types will not need to be

-- modified. The representation specs in the private part are designed

-- to require little or no modification.

with Base_Types;
with EngineeringUnits;
with GlobalMessageTypes;

package Flight_StationOutput_InterfaceTypes is

-- / 10.2 Flight Station Output Interface Types *

A8---*
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--1 10.2.1 Aircraft/Simulator Specific Flight Station Types

-- Discrete Inputs for each segment

type EnvironmentDIs is

(TBD);

for EnvironmentDIs' size use 8;

type ElectronicWarfareDIs is

(TBD);*

for ElectronicWarfareDIs' size use 8;

type Flight_-Controls_-DIs is

Alternate_-Flaps_Sw,

LeadingEdge_-Flaps_Sw,

Trim DisconnectSw,

ManualPitchOverrideSw,

Stores_ConfigurationSw,

Landing_GearHandleUp,

Left Wing Down Trim Sw,

NoseDownTrimSw,

RightWheelDownTrimSw,

NoseUp_TrimSw,

NosewheelSteering_BPutton);

for FlightControls DIs'size use 8;

type Flight_-DynamicsDIs is

(TBD);-

for FlightDynamicsDIs' size use 8;

type FlightStation -DIs is(
Anti SkidSwitch, -- FC

Landing_Gear_-DownIPermissionSw, -- FC

Landing_GearHandle_Up, -- FC
AlternateGearHandle, -- FC
AlternateGearReset, -- FC

A-82



D495-10735-1

20 August 1993

StoresConfigurationSw, -- FC. AlternateFlaps_Sw, 
-- FC

NosewheelSteering_Button, 
-- FC

NoseUp_TrimSw, 
-- FC

NoseDownTrimSw, 
-- FC

LeftWing_DPown_Trim_-Sw, 
-- FC

RightWing__DownTrim -Sw, -- FC
Trim DisconnectSw, 

-- FC
ManualPitchOverrideSw, 

-- FC
Leading_Edge_Flaps_Sw, 

-- FC
SpeedbrakeFwdSw, 

-- FC
SpeedbrakeAftSw, 

-- FC
tJFCILSModeFlag, 

-- NAV
RadarBombScoring__Selected); 

-- WPN
for FlightStation-DIs'size use 8;

type Flight_StationAnalog is
EngineThrottlePosition, 

-- FC, PRO
PitchTrimWheel, 

-- FC
RollTrimWheel, 

-- FC
YawTrimKnob); 

-- FC

for FlightStationAnalog'size use 8;

type IOSDIs is
(TBD);

for 105_DIs' size use 8;

type NavigationDIs is
CniBackup_Switch, - -NAV
ILSOnSwitch, ---NAy
TACANOn Switch, --NAV
LandingGearHandle_Up, --NAy
Caging__Caged_-Switch, --NAy
AlternateFlaps_Switch, --NAy
Leading_Edge_-Flaps_-Switch); --NAy

for NavigationDIs' size use 8;

type PhysicialCuesDIs is
(TBD);( for PhysicalCuesDIs'size use 8;
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type PropulsionDIs is (I. axPowerOffSwitch, --PRO
ThrottleAtMaxAbDetentNo, --PRO
ThoteAuDtno -R
ThrottleAtIdleDetentNo, --PRO

ThrottleAtOf fDetentNo, --PRO

Landing_Gear_Handle_Up, --PRO

BUCGndTestTestSwitch); --PRO

for PropulsionDIs'size use 8;

type RadarDIs is

(TBD);

for RadarDIs' size use 8;

type VisualDIs is
(TBD);

for VisualDIs'size use 8;

type WeaponsDIs is (
EmergencyStoresJettison Switch, --WPN

Weapon_-ReleaseTSwitch); --WPN

Vfor WeaponsDIs' size use B;
-- Multi-position switches

type SpeedibrakePosition is
Neutral,

PushedIn,

PulledOut); -- FC

type Parking_BrakePosition is -- FC

Off
Anti-Skid,

On);

type MasterArmSwitch is

Off,

Arm,

Simulate); -- WPN

tye(F StartSwitch is (-- PRO

A-84



D495-10735-1
20 August 1993

Start2,
S Off) ;

type EECBUCSwitch is (-- PRO

Off,

EEC,

BUC);

type StartingFuelSwitch is (-- PRO

Lean,
AutoLean,
Rich);

type RaltPower is (-- NAV

Off,
Stby,
On);

type INS Mode is (-- NAV

Off,

*@ Att,
Cal,
NAV,
Norm,
StorHdg);

type InstrumentMode is (--NAV

ILSNAV,
NAV,
TCN,
ILSTCN);

type AltimeterMode is (-- NAV

Neutral,
Pneu,
Elec);

type TACANFunction is (-- NAV

TR,
2 Rec,

AATr);

A-85



D495-10735-1
20 August 1993

. type TACANBand is (-- NAV
X,
Y);

-- Dummy type to ease future tailoring
type ToBeDetermined is (TBD);
for ToBeDetermined'size use 32;

-- I 10.2.2 Aircraft/Simulator Reusable Flight Station Types

type Flight_StationAnalogDataArray is
array (FlightStationAnalog) of Engineering_Units.Normalized;

-- where : 0 - lowest possibile position

-- 1 = highest possibile position

-- Discrete inputs for each segment

-- ENV

NumberOfEnvironmentDIs : constant
Environment DIs'pos (EnvironmentDIs'last) -
EnvironmentDIs'pos (EnvironmentDIs'first) + 1;

subtype Environment DI Count is
BaseTypes.UnsignedInteger_32 range l..NumberOfEnvironmentDIs;

type EnvironmentDIAndState is
record

Name : Environment_DIs;
State : BaseTypes.DiscreteState;

•j end record;
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type EnvironmentTDI_-And_-state_-Array is array(.EnvironmentDICount) of
EnvironmentDIAndState;

-- EW

NumberOfElectronic WarfareDIs :constant :

Electronic_-Warfare_-DIs'pos (ElectronicWarfareDIs'last) -

ElectronicWarfareDIs'pos (Electronic WarfareDIs'first) + 1;

subtype ElectronicWarfareDICount is

BaseTypes.UnsignedInteger_32 range 1. .NuxnberOfElectronicWarfareDIs;

type ElectronicWarfareDIAndState is

record

Name :ElectronicWarfareDIs;

State :BaseTypes.Discrete State;

end record;

type ElectronicWarfareDIAndStateArray is array

ElectronicWarfareDICount) ofO ElectronicWarfareDIAndState;

-- FC

NumberOf_FlightControlsDIs :constant

Flight_-ControlsDIs'pos (Flight_ControlsDIs'last)-

FlightControlsDIs'pos (Flight_ContrcoisDIs'first) + 1;

subtype Flight_Controls_-DICount is

BaseTypes.UnsignedInteger_32 range 1. .Number-ofFlightControls--DIs;

type FlightControls DI And State is

record

Name :Flight_-Controls_-DIs;

State :BaseTypes.DiscreteState;

end record;

type Flight_ControlsIDI_-And_-State -Array is array(
Flight Controls DI Count) of

FlightControlsDIAndState;

(j~~FD
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NumberOf_Flight_DynamicsDIs : constant :-. Flight_DynamicsDIs'pos (Flight_DynamicsDIs'last) -

Flight_Dynamics_DIs'pos (Flight_Dynamics DIs'first) + 1;

subtype FlightDynamics DICount is

BaseTypes.Unsigned_Integer_32 range 1. .NumberOf_Flight_DynamicsDIs;

type FlightDynamicsDIAndState is

record

Name :FlightDyr'amicsDIs;

State :BaseTypes.Discrete State;

end record;

type Flight_-Dynamics_-DI_-AndStateArray is array
FlightDynamicsDICount) of

FlightDynamicsDIAndState;

-- FS

NumberOfFlight_StationDIs :constant :

FlightStationDIs'pos (FlightStationDIs'last) -O Flight_StationDIs'pos (FlightStationDIs'first) + 1;

subtype Flight_StationDICount is
BaseTypes.Signed_Integer_32 range 1. .NumberOf_FlightStationDIs;

type Flight_StationDIAndState is

record
Name :FlightStationDIs;

State :BaseTypes.Discrete State;

end record;

type Flight_Station_-DI_-AndStateArray is array
FlightStationDICount) of
FlightStationDIAndState;

-- 105

NumberOf-lOSDIs :constant :

105_DIs'pos (105_DIs'last)-
105_DIs'pos (IOSDIs'first) + 1;

subtype IOSDICount is
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BaseTypes.UnsignedInteger_32 range 1. .NumberOfI1S-_DIs;. type 105_DIAndState is
record

Name :105_DIs;

State :BaseTypes.DiscreteState;

end record;

type 105_DIAndStateArray is array

IOSDICount) of

105_DIAndState;

-- NAV

NumberOfNavigationDIs :constant :

Navigation -DIs'pos (Navigation DIs'last)-

NavigationDIs'pos (NavigationDIs'first) + 1;

subtype NavigationDICount is

BaseTypes.SignedInteger_32 range 1. .NumberOfNavigationDIs;. type NavigationDIAndState is
record

Name :NavigationDIs;

State :BaseTypes.Discrete State;

end record;

type Navigation_-DI_-AndStateArray is array

NavigationDICount) of

Navigation DI AndState;

-- PHC

NumberOfPhysicalCuesDIs :constant
PhysicalCues-vIs'pos (Physical_-CuesDI s' last) -

PhysicalCuesDIs'pos (PhysicalCues DIs'first) + 1;

subtype PhysicalCues DI Count is
Base_Types.Unsigned_Integer_32 range 1. .NumberOfPhysicalCuesDIs;

type PhysicalCuesDIAndState is
record

16Name PhysicalCuesDIs;
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State :BaseTypes.DiscreteState;. end record;

type PhysicalCuesDIAndStateArray is array
PhysicalCuesDICount) of

PhysicalCuesDIAndState;

-- PRO

NumberOfPropulsionDIs :constant :

Propulsion_-DIs'pos (Propulsion DIs'last) -

PropulsionDIs'pos (PropulsionDIs'first) + 1

subtype Propulsion_-DICount is
BaseTypes.SignedInteger_32 range 1. .NumberOfPropulsion DIs;

type PropulsionDIAndState is
record

Name :PropulsionDIs;

State :BaseTypes.DiscreteState;

end record;. type PropulsionDIAndStateArray is array
PropulsionDICount) of

Propulsion DI-AndState;

-- RDR

NumberOfRadarDIs :constant

RadarDIs'pos (RadarDIs'last) -

RadarDIs'pos (RadarDIs'first) + 1;

subtype RadarDICount is
BaseTypes.UnsiglnedInteger_32 range 1. .NumberOf Radar DIs;

type RadarDIAndState is
record

Name :RadarDIs;

State :BaseTypes.DiscreteState;

end record;

type RadarDIAndState Array is array(
* Radar DI Count) of
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Radar DI-AndState;

-- VIS

NumberOfVisualDIs :constant :

Visual_DIs'pos (Visual DIs'last) -

VisualDIs'pos (VisualDIs'first) + 1;

subtype VisualDICount is
BaseTypes.UnsignedInteger_32 range 1. .NumnberOf Vi.,ual_DIs;

type VisualDIAndState is
record

Name :VisualDIs;

State :BaseTypes.DiscreteState;

end record;

type Visual_-DI_-And_-State_-Array is array
VisualDICount) of
Visual DI-And State;

-WPNO NumberOfWeaponsDIs :constant
Weapons DIs'pos (WeaponsDIs' last) -

Weapons DIs'pos (WeaponsDIs'first) + 1;

subtype WeaponsDICount is
Base_Types.UnsignedInteger_32 range 1. .NumberOfWeapons_DIs;

type WeaponsDIAndState is
record
Name :WeaponsDIs;

State :BaseTypes.Discrete State;
end record;

type WeaponsDI_-And_-State_-Array is array(
WeaponsDICount) of
WeaponsDIAndState;

---------------------------------------------------------------------------
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-- Outputs from flight station to other segments (not cockpit controls)*- ------------------ -----------------
type GeneratorElectricalStatus is

record

Operating_State :Base_Types.DiscreteState;

TotalElectricLoad :Engineering_Units.Ainperes;
outputVoltage : EngineeringUnits.kVA;

OutputFrequency :EngineeringUnits.Hertz;
end record;

type GeneratorElectricalStatusArray is
array (GlobalMessage_Types.AircraftElectricalGenerator) of

GeneratorElectricalStatus;

type Generator DragTorqueArray is

array (Global_-Message_Types.AircraftElectricalGenerator) of

Engineering_Units.FtLbs;

type Aircraft_-ElectricalBusVoltageArray is.array (Global_-Message_Types.AircraftElectrical Bus) of
Engin-eeringUnits. kVA;

type Aircraft_-HydraulicReservoir DataArray is
array (Global_-Message_Types.Aircraft_Hydraulic Reservoir) of
GlobalMessage_Types.FluidCharacteristics;

type Hydraulic_-PumpDrag_TorqueArray is

array (GlobalMessageTypes.Aircraft_Hydraulic Pump) of
Engineering_Units.FtLbs;

type Hydraulic_SystemPressureArray is
array (Global_-Message_Types.AircraftHydraulicSystem) of
Engineering_Units. PSI;

type Aircraft_-Hydraulic ComponentPressureArray is
array (Global_-Message_Types.AircraftHydraulic Component) of
Engineering._Units.PSI;

type EngineInletFuelData is
~ record
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AvailableEngineFuelFlow : Engineering_Units..Lbs Per Hour;
InletFuelTemperature : Engineering_Units.DegreesC;

InletFuelPressure :Engineering_Units.PSI;

end record;

type EngineInletFuelDataArray is

array (GlobalIMessage_Types.Aircraft_Engine) of
Engine_InletFuelData;

type AvailableAPUFuelFlowArray is
array (Global_-Message_Types.AircraftAPU) of
EngineeringUnits.LbsPerHour;

type FuelTankTemperatureArray is

array (Global_-Message_Types.AircraftFuelTank) of

Engineering-tlnits.DegreesC;

type EngineBleedAirFlowDemand Array is
array (GlobalMessageTypes.AircraftEngine) of
EngineeringUnits.Ft3_Per Min;. type APUBleedAirFlowDemandArray is
array (Global_-Message_Types.AircraftAPU) of
EngineeringUnits.Ft3_PerMmn;

type EngineStarting_AirPressureArray is

array (Global_-Message_Types.AircraftEngine) of
Engineering tinits.PSI;

type AirCharacteristics is

record
Quantity :Engineering_tlnits.Cubic_-Feet;

Pressure :Engineering Units.PSI;

end record;

type Oxygen_System_-DataArray is

array (GlobalMessage_Types.AircraftOxygen_System) of
A~irCharacteristics;

tyeAircraft_-PneumaticComponentPressureArray is
array (Global_-Message_Types.AircraftPneumaticComponent) of

EngneeingUnits.PSI;
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-- I 10.2.3 Flight Station Segment Output Records

-- ***************Function:

-- I 10.2.3.1 Electrical System

type Electrical SystemSixteenthRate is

record
TotalBusLoad GlobalMessage Types.AircraftElectricalBusLoadArray;

-- IOS

BusVoltage AircraftElectricalBusVoltageArray;
-- IOS,NAV, FD,FC,Electronic Warfare,RDR,WPN,PRO,VIS

Generator Status GeneratorElectricalStatusArray;
-- lOS, PRO

end record;

type ElectricalSystemQuarterRate is
record

Generator DragTorque : GeneratorDrag_TorqueArray; -- PRO

end record;

-- **************Function:
m-*

-- / 10.2.3.2 Hydraulic System

type HydraulicSystemSixteenthRate is
record

HydraulicReservoirData
AircraftHydraulicReservoirDataArray; -- IOS,FC

end record;
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type Hydraulic System_Quarter Rate isO record
Hydraulic_Pump_DragTorque :HydraulicPump_Drag_TorqueArray;

--PRO

Hydraulic_ComponentPressures:
AircraftHydraulic_ComponentPressureArray;

--IOS,NAV,FD,FC,ElectronicWarfare,RDR,WPN,PRO,VIS

HydraulicSystem Pressures Hydraulic SystemPressureArray; -

'Os
end record;

-- *********ucin

-I10.2.3.3 Fuel Management System

type Fuel_-Management_SystemSixteenthRate is
record
FuelTankQuantities :GlobalMessage_Types.FuelTankQuantity Array;

--105, FD
BoomFuelPressure :EngineeringUnits.PSI; --FD

W FuelTank_Temperatures :FuelTank_TemperatureArray; ---105

end record;

type FuelManagement_SystemEighth Rate is
record

AvailableAPUFuelFlows : AvailableAPUFuelFlowArray;

--PRO
FuelDataAtEngine_Inlets : EngineInletFuelData; --PRO

end record;

-- *** ** * *** * ** ** *Funct ion:

-110.2.3.4 Pneumatic System

type PneumaticSystemSixteenthRate is
record
EngineBleed AirFlowDemands : Engine Bleed Air FlowDemandArray;

V--PRO
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APO_-BleedAirFlowDemands :APUBleedAirFlowDemandArray;
* --PRO

EngineStarting_,AirPressure :EngineStarting_AýirPressureArray;
--PRO

Cabin_-Altitude :Engineering_Units.Feet; --IOS

Cabin_-Differential'_Pres.ýure :Engineering_Units.PSI; --105

CabinRateOfClimb, Engineering_Units.FtPer Mmn; --105
PneumaticComponentPressures:
Aircraft_-PneumaticComponentPressure Array; --FC;

end record;

-- *********ucin

-I10.2.3.5 Autochecklist System

--NONE

-I10.2.3.6 Oxygen System

type Oxygen_SystemSixteenth Rate is

record

Oxygen_SystemData :Oxygen_SystemDataArray; --105
end record;

-- *********ucin

-I10.2.3.7 Crew Station Interface

type Crew_-StationInterfaceHalfRate is

record

CurrentAnalog_Data :Flight_StationAnalog_DataArray;

-IOS,NAV,FD,FC,Electronic-Warfare,RDR,WPN,PRO,VIS,PHC

W end record;
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record
TBDFieldOne :ToBeDetermined;

TBDFieldTwo :To BeDetermined;

TBDFieild i-nree :ToBeDetermined;

end record;

type FlightControlsAlMaxRate is -- FC
record
RollTrim :Engineering_ýUnits.SignedNormalized;

PitchTrim : Engineering_ýUnits.SignedNormalized;
YawTrim :Engineering Units.SignedNormalized;

end record;

type FlightDynamicsAlMaxRate is
record
TBDFieldOne :ToBeDetermined;

TBDFieldTwo :ToBeDetermined;

TBD_-FieldThree : ToBeDetermined;

* end record;

type 105_-Al_-Max-Rate is

record
TBDFieldOne :ToBeDetermined;

TBDFieldTwo :ToBeDetermined;

TBDFieldThree :ToBeDetermined;

end record;

type Navigation Al Max Rate is

record
BaroOut :Engineering_Units.InchesHg;
Instrument_-Heading :Engineering_ýUnits.Degrees;
HeadingSetKnob :Engineering_Units.Signed_-Degrees;

CourseSetKnob :Engineering_Units.Degrees;

ADIPitchTrim :Engineering_Units.SignedDegrees;

end record;

type PhysicalCuesAlMaxRate is
~ record

TED FieldOne To BeDetermined;
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TBDFieldTwo : ToBe Determined;

TBDFieldThree : ToBe Determined;

end record;

type PropulsionAIMaxRate is -- PRO

record

Throttle Position : EngineeringUnits.Normalized;
end record;

type RadarAIMaxRate is
record

TBDFieldOne : ToBeDetermined;
TBDFieldTwo : ToBeDetermined;
TBDFieldThree : To BeDetermined;

end record;

type VisualAIMaxRate is
record

TBDFieldOne : ToBeDetermined;
TBD Field Two : ToBeDetermined;

* TBDFieldThree : ToBeDetermined;
end record;

type WeaponsAIMaxRate is
record

TBDFieldOne : ToBeDetermined;

TBDFieldTwo : To BeDetermined;
TBDFieldThree : To BeDetermined;

end record;

-- SEND-ON-CHANGE

-- Discrete Inputs

type EnvironmentDiscrete_InputList is
record

NumberOfDIs : EnvironmentDICount;
Discrete_Inputs : EnvironmentDIAndStateArray;

end record;

A-98



D495-10735-1
20 August 1993

type Electronic WarfareDiscreteInput List is
* record

NumberOfDIs :ElectronicWarfareDICount;
Discrete_Inputs :ElectronicWarfare-DI AndStateArray;

end record;

type FlightControlsDiscreteInputList is

record

Number_-Of_-DIs :FlightControlsDICount;
Discrete_Inputs :FlightControlsDIAndState Array;

end record;

type FlightDynamicsDiscreteInputList is

record
NumberOfDIs :FlightDynamicsDICount;
Discrete_Inputs :Flight Dynamics DIAndStateArray;

end record;

type Flight_StationDiscrete_InputList is
record

*NumberOfDIs :Flight_StationDICount;
DiscreteInputs :FlightStation DIAndStateArray;

end record;

type IOSDiscrete_InputList is
record

NumberOfDIs :105_DICount;

Discrete_Inputs :105_DIAndStateArray;

end record;

type Navigation Discrete_InputList is
record

NumberOfDIs :NavigationDI_Count;

Discrete_Inputs : NavigationDIAndStateArray;

end record;

type PhysicalCues-Discrete_Input List is
record

NumberOfDIs :PhysicalCuesDICount;
Discrete_Inputs :PhysicalCuesDIAndStateArray;

14 end record;
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.type PropulsionDiscrete_InputList is
record

NumberOfDIs :PropulsionDICount;
Discrete_-Inputs :PropulsionDIAndStateArray;

ena record;

type RadarDiscrete_InputList is

record

NumberOfDIs RadarDICount;
Discrete_Inputs RadarDIAndStateArray;

end record;

type VisualDiscrete_InputList is
record
NumberOfDIs :VisualDICount;
Discrete_Inputs : VisualDIAndStateArray;

end record;

type Weapons-DiscreteInput List is
*record(NumberOfDIs :WeaponsDICount;

Discrete_Inputs :WeaponsDIAndStateArray;

end record;

-- see GlobalMessage_Types for definitions of MasterIMode,
-- SMSSubmode, AGWeaponDeliveryMode, Weapon_Stat ion-Change,
-- and StoresStation

-- Weapon station option

type Weapon_StationOption is -- WPN
record

Station : Global_-MessageTypes.Stores_-Station;
Profile : Global__Message_Types.WeaponProf ile;
Release :GlobalMessage_Types.ReleaseOption;

ReleasePulses : Base_Types.Unsigned_Integer_8;
Interval : EngineeringUnits.Feet;
Arming : GlobalMessage Types.Arming_Option;
Fuze :Global_-Message_Types.FuzeArming;(j Arming_Delayl :Engineering_Units.Time_-In_-Seconds;
Arming_Delay2 : EngineeringUnits.Time InSeconds;
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BurstAltitude : EngineeringUnits.Feet;. PullUp_Range : EngineeringUnits.Feet;

Time Of Fall : EngineeringUnits.Time InSeconds;

end record;

-- Jettison
type JettisonStation is -- WPN

record
Jettison Kind : GlobalMessageTypes.Jettison_Type;

Station : GlobalMessage_Types.StoresStation;

end record;

-- UFC Steerpoint
type UFC_SteerpointSelection is -- NAV

record
SteerpointNumber : GlobalMessage_Types.INSWaypoints;

end record;

-- TACAN data

type TACANData is
record

Channel : Base_Types.SignedInteger_16; -- NAV

Fun : TACANFunction; -- NAV

Band : TACANBand; -- NAV

end record;

-- The following are defined above under Aircraft/Simulator

-- Specific types:

-- SpeedbrakeSwitchChange Of State

-- Parking_BrakeSwitchChangeOfState

-- MasterArmSwitchChangeOfState
-- JFSStartSwitchChangeOfState

-- EECBUC SwitchChangeOfState

-- Starting_FuelSwitch_ChangeOfState

-- RaltPowerSwitchChangeOfState

-- INSModeSwitchChange Of State

-- InstrumentModeSwitchChangeOfState

-- AltimeterModeSwitchChangeOfState

C.
A-1O1



D495-10735-1
20 August 1993

-- **** ***********Function:

-- / 10.2.3.8 Flight Station Support

-- See ControlTypes for responses to IOS

-- / 10.2.4 Flight Station Representation Specs

private

-- Declarations to make representation specs more readable

Bytes : constant :- 8; -- Bits per byte
ByteSize : constant := 1 * Bytes;
Halfword Size : constant 2 * Bytes;
Word-Size : constant 4 * Bytes;

-- 10.2.3.1
Aircraft Electrical BusLoadArray_Size : constant

GlobalMessage_Types.AircraftElectricalBusLoadArraySize;

AircraftElectricalBusVoltageArray_Size : constant :=
GlobalMessage_Types.NumberOfAircraftElectricalBusses *

WordSize;
for AircraftElectricalBusVoltage Array'size use

AircraftElectricalBusVoltageArray_Size;

for GeneratorElectricalStatus use
record

OperatingState at 0 range 0..Byte_Size-i;

-- 3 bytes spare
TotalElectricLoad at 1 * WordSi-s/Bytes range 0..WordSize-i;
Output Voltage at 2 * WordSize/Bytes range 0..Word Size-i;
OutputFrequency at 3 * Word-Size/Bytes range 0..WordSize-i;

end record;
GeneratorElectricalStatusSize : constant :- 4 * WordSize;
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for Gene rator Elect ri calSt atus' s ize use

Generator -Electrical Status Size;

NumberOfGenerators :constant :=

Global_-Message_Types.AircraftElectricalGenerator'pos

Global_-Message_Types.Aircraft_-Electrical_-Generator' last)-

Global_-Message_Types.AircraftElectricalGenerator'pos

Gl obalMe ssage_Types. Ai rcraf tElect ri calGene rat or' f irs t) +1;

Generator_-Elect- icalStatusArray_Size :constant :
Number_-Of_-Generators * GeneratorElectricalStatus Size;

for Generator_-ElectricalStatusArray' size use

GeneratorElectricalStatusArraySize;

for Electrical_System SixteenthRate use

record

TotalBusLoad

at 0
range 0. .AircraftElectricalBusLoadArray_Size-i;

BusVoltage

at Aircraft_-ElectricalBusLoadArray_Size/Bytes

AD range 0. .AircraftElectricalBusVoltageArray_Size-l;
GeneratorStatus

at Aircraft_-Electrical_-Bus_-Load_-Array_Size/Bytes +

AircraftElectricalBusVoltageArray_Size/Bytes

range 0. .GeneratorElectricalStatusArraySize-i;

end record;
for Electrical_System_-SixteenthRates size use

Aircraft_-Elect ricalBusLoadArray_Si ze +

Aircraft_-Elect ricalBusVoltageArray_S ize +

Generator ElectricalStatusArray_Size;

Generator_-Drag_TorqueArray_Size :constant
Number_-Of_-Generators * WordSize;

for Generator_-Drag_TorqueArray' size use

GeneratorDrag_TorqueArray_Size;

for Electrical_SystemQuarterRate use
record

Generator_-Drag_Torque at 0 range 0..

GeneratorDrag_TorqueArraySize-i;
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end record;
for Electrical_SystemQuarterRate'size use

GeneratorDrag_TorqueArray_Size,

-- 10.2.3.2

Number_-OfHydraulic_-Reservoi-rs :con~tent :

Global_-Message_Types.?i-rcraftHydraulicReservoir'pos

Global_-Message_Types.AiccraftHydraulicReservoir' last)-
GlobalMessageTypes.Ai4rcraft_-Hydraulic -Reservoir'pos (
GlobalMessage_Types.AircraftHydraulicReservoir'first) + 1;

Aircraft_-HydraulicReservoirDataArray__Size :constant :

NumberOfHydraulicReservoirs *

Global_-Message_Types.FluidCharacteristicsSize;

for Aircraft_-HydraulicReservoirDataArray' size use
Aircraft__HydraulicReservoirDataArraySize;

for Hydraulic_SystemSixteenthRate use
record

HydraulicReservoirData at 0 range 0..0Aircraft_-HydraulicReservoirDataArray_Size-l;
end record;

for Hydraulic_System_-SixteenthRate' size use
AircraftHydraulicReservoir DataArray Size;

Number_-Of_-HydraulicPumps :constant :

Global_-Message_Types.AircraftHydraulicPump'pos

Global_-Message_Types.AircraftHydraulicPump'last)-

Global_-Message_Types.AircraftHydraulicPump'pos(

GlobalMessage_Types.AircraftHydraulicPump'first) + 1;

Hydraulic_-Pump_Drag_TorqueArray_Size :constant :

NumberOfHydraulicPumps * WordSize;

for Hydraulic_-Pump_DPrag_TorqueArray' size use

HydraulicPumpDragTorqueArraySize;

Number_-Of_-Hydraulic_-Components :constant :

GlobalMessage_Types.AircraftHydraulic_Component'pos(

GlobalMessage_Types.AircraftHydraulicComponent'last) -
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Global-Message_Types.AircraftHydraulicComponent'pos(

GlobalMessage_Types.AircraftHydraulicComponent'first) + 1;

AircraftHydraulic_ComponentPressureArray_Size :constant :

Number_-Of_-Hydraulic_Components * WordSize;

for AircraftHydraulicComponent Pressure Array' size use
AircraftHydraulic_Component PressureArraySize;

NumberOfHydraulic_Systems :constant :-
Global_-Message_Types.AircraftHydraulic_System'pos

GlobalMessageTypes.AircraftHydraulic_System'last) -

Global_-Message_Types.AircraftHydraulic_System'pos

GlobalMessage_Types.AircraftHydraulic_System'first) + 1;

Hydraulic_SystemPressureArray_Size :constant :

NumberOfHydraulicSystems * Word-Size;

for HydraulicSystemPressure Array' size use
HydraulicSystemPressureArraySize;

for HydraulicSystemQuarterRate use

record
HydraulicPump__Drag_Torque

at 0

range 0. .Hydraulic_Pump_Drag_TorqueArraySize-l;

HydraulicComponentPressures

at Hydraulic_-Pump_Drag_TorqueArray_Size/Bytes
range 0. .Aircraft_-HydraulicComponentPressureArray_Size-l;

HydraulicSystemPressures

at Hydraulic -Pump_Drag_TorqueArray_Size/Bytes +

Aircraft__.Hydraulic_-ComponentPressureArray_Size/Bytes

range 0. .Hydraulic_SystemPressureArray_Size-l;

end record;

for Hydraulic_SystemQuarterRate' size use
HydraulicPump__Drag_TorqueArray_Size +

Aircraft_-Hydraulic_ComponentPressureArray_Size +

HydraulicSystemPressureArray_Size;

-- 10.2.3.3

FuelTankQuantityArray_Size :constant :

GobalMessage_Types.Fuel_TankQuantityArraySize;
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FuelTankTemperature Array_Size : constant :

Global_-MessageTypes.NumberOfFuelTanks *Word-Size;.0 for FuelTankTemperatureArray' size use
FuelTankTemperatureArray_Size;

for Fuel_-Management_SystemSixteenthRate use

record

FuelTankQuantities

at 0

range 0. .Fuel_-TankQuantity__Array_Size-i;

BoomFuelPressure

at FuelTankQuantity_,Array_Size/Bytes

range 0. .WordSize-i;

FuelTankTemperatures

at FuelTankQuantity__Array_Size/Bytes +
WordSize/Bytes

range 0. .FuelTankTemperatureArray_Size-i;

end record;
for Fuel_-Management_SystemSixteenth Rate' size use

FuelTankQuantity_,Array_Size +

WordSize +

FuelTankTemperatureArraySize;

NumberOfAPUs :constant

Global_-Message_Types.AircraftAPtJ'pos
Global_-Message_-Types.AircraftAPU'last) -

Global_-MessageTypes.AircraftAPU'pos(

GlobalMessageTypes.AircraftAPU'first) + 1;

Available -APU -FuelFlow_-Array Size :constant

Number_-Of_-APUs * WordSize;

for AvailableAPUFuelFlowArray' size use

AvailableAPUFuelFlowArray_Size;

for Engine_InletFuelData use

record

Available_-EngineFuelFlow at 0 range 0. .WordSize-i;
InletFuelTemperature at 4 range 0. .WordSize-i;

InletFuelPressure at 8 range 0. .WordSize-i;

end record;
EngineInletFuelData Size :constant :- 3 * Word-Size;

A-106



D495-10735-1

20 August 1993

for Engine_InletFuelData' size use
Engine_InletFuelDataSize;

Number_-Of_-Engines :constant :-

GlobalMessageTypes.Aircraft_Engine'pos

Global_-Message_Types.Aircraft_Engine'last) -

Global_-Message_Types.AircraftEngine'pos(

GlobalMessageTypes.AircraftEngine'first) + 1;

Engine_-Inlet_-FuelDataArray_Size : constant :=

Number_-Of_-Engines * EngineInletFuelData Size;

for EngineTInletFuelDataArray' size use

EngineInletFuelDataArraySize;

for Fuel_-Management_SystemEighthRate use

record

AvailableAPUFuelFlows

at 0

range 0. .Available_-APU_-FuelFlowArray_Size-i;

FuelDataAt_EngineInlets

at AvailableAPUFuelFlowArraySize/Bytes
range 0. .EngineInletFuelDataArray_Size-i;

end record;

for FuelManagement_SystemEighthRate'size use
Available APU FuelFlowArray_Size +

Engine_InletFuelDataArraySize;

-- 10.2.3.4

Number_-Of_-PneumaticComponents :constant

Global_-Message_Types.AircraftPneumaticComponent'pos

Global_-Message_Types.AircraftPneumaticComponentI last)-

GlobalMessage_Types.AircraftPneumaticComponent'pos

GlobalMessage_Types.AircraftPneumaticComponent' first) + 1

Aircraft_-PneumaticComponentPressureArray_Size :constant :

Number_-Of_-Pneumatic_-Components * Word_-Size;

for AircraftPneumaticComponentPressureArray'size use

AircraftPneumaticComponentPressureArraySize;

EngineBleedAirFlowDemandArray_Size :constant :

NumberOfEngines * Word-Size;
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for Engine_-Bleed_-Air_-Flow_-DemandArray' size use

* Engine Bleed Air Flow Demand Array Size;

APUBleedAirFlowDemandArray_Size :constant :

NumberOfAPUS * WordSize;

for APUBleedAir FlowDemandArray' size use

APUBleedAirFlowDemandArray_Size;

Engine_-Starting_AirPressureArray_Size :constant :

NumberOfEngines * WordSize;
for Engine_Starting_-Air -Pressure_-Array' size use

Engine_Starting_AirPressureArray_Size;

for PneumaticSystemSixteenthRate use

record
EngineBleed A.'r FlowDemands

at 0
range 0. .Engine_-Bleed_-Air_-FlowDemandArray_Size-i;

APUBleedAirFlowDemands

at Engine_-BleedAir_-Flow IDemand_-Array_Size/Bytes

range 0. .APUBleedAirFlowDemandArray_Size-i;

EngineStarting_.AirPressure

at Engine_-Bleed_-Air_-Flow -Demand_-Array_Size/Bytes +
APUBleedAirFlowDemandArraySize/Bytes

range 0. .EngineStarting_.AirPressureArraySize-i;

CabinAltitude

at Engine_-Bleed_-Air_-Flow_-Demand_-Array_Size/Bytes +
APUBleedAirFlowDemandArraySize/Bytes +
Engine_-Starting__AirPressure Array_Size/Bytes

range 0. .WordSize-i;

CabinDifferentialPressure

at EngineBleedAirFlowDemandArraySize/Bytes +
APUBleedAirFlowDemandArray_Size/Bytes +

Engine_-Starting_,Air Pressure Array_Size/Bytes +
WordSize/Bytes

range 0. .WordSize-i;

CabinRateOfClimb

at Engine_-Bleed_-Air_-Flow_-Demand_-Array_Size/Bytes +
APUBleedAirFlowDemandArray_Size/Bytes +
Engine_-Starting_AýirPressureArray_ Size/Bytes +
WordSize/Bytes +
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WordSize/Bytes

range 0. .WordSize-i;

PneumaticComponentPressures

at Engine_-BleedAirFlowDemandArraySize/Bytes +

APUBleed AirFlowDemandArray_Size/Bytes +

EngineIStarting_,Air_PressureArraySize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .AircraftPneumaticComponent_PressureArray_Size-i;

end record;

for PneumaticSystem -Sixteenth Rate1 size use

EngineBleedAirFlowDemandArraySize +

APUIBleed_-Air_-FlowDemandArray_Size +

Engine_-Starting_ AirPressureArray_Size +

WordSize +

WordSize +

wordSize +

AircraftPneumaticComponentPressure Array_Size;

* -- 10.2.3.6

NumberOfOxygenSystems :constant

Global_-Message_Types.AircraftOxygen_System'pos

Global_-Message_Types.AircraftOxygen_System'last) -

Global -Message_Types.AircraftOxygen_System'pos(

GlobalMessage_Types.AircraftOxygen_System'first) + 1;

for AirCharacteristics use

record

Quantity at 0 range 0. .Word -Size-i;

Pressure at 4 range 0. .Word Size-i;

end record;

AirCharacteristicsSize :constant :- 2 * WordSize;

for AirCharacteristics' size use AirCharacteristics_-Size;

Oxygen -System_-Data_-Array_Size :constant :

Number_-Of_-OxygenSystems * AirCharacteristics Size;

for Oxygen_System_-DataArray' size usej OxygenSystem Data Array Size;
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for OxygenSystem SixteenthRate use
record

Oxygen_SystemData at 0 range 0.. (16 *Bytes)-1;

end record;

for OxygenSystem_-SixteenthRate' size use

Oxygen_SystemDataArray_Size;

-- 10.2.3.7

NumberOfFlight_StationAnalogs : constant :

Flight_StationAnalog'pos (Flight_Station_-Analog'iast)-
FlightStationAnalog'pos (Flight_StationAnalog'first) + 1;

FlightStation Analog_DataArray_Size :constant :

Number_-Of_-Flight_StationAnalogs * WordSize;

for FlightStationAnalog_DPataArray'size use
Flight_StationAnalog_DPataArraySize;

for CrewStationInterfaceHalfRate use

record

CurrentAnalogData at 0 range 0..

FlightStationAnalog_DataArray_Size-i;

~'0 end record;
for CrewStationInterfaceHalfRate'size use

Flight_StationAnalog_DataArray_Size;

for ElectronicWarfareAlMaxRate use
record

TBD_-Field_-One at 0 range 0. .WordSize-i;
TBDFieldTwo at 1 * WordSize/Bytes range 0. .WordSize-i;
TBD_-FieldThree at 2 * Word-Size/Bytes range 0. .WordSize-i;

end record;
for ElectronicWarfareAlMaxRate' size use 3 * WordSize;

for FlightControlsAlMaxRate use
record

RollTrim at 0 range 0. .WordSize-i;
Pitch-Trim at I * WordSize/Bytes range 0..Word Size-i;
YawTrim at 2 * WordSize/Bytes range 0. .Word Size-i;

end record;(j for FlightControlsAlMaxRate' size use 3 * WordSize;
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for FlightDynamics AI MaxRate use

record
TBDFieldOne at 0 range 0..WordSize-i;

TBDFieldTwo at 1 * WordSize/Bytes range 0. .WordSize-i;

TBD Field Three at 2 * Word Size/Bytes range 0..Word Size-i;

end record;
for FlightDynamicsAIMaxRate'size use 3 * WordSize;

for IOS AI Max-Rate use

record
TBD Field One at 0 range 0..Word Size-i;

TBDFieldTwo at 1 * WordSize/Bytes range 0..WordSize-i;

TBDFieldThree at 2 * Word Size/Bytes range 0..WordSize-i;

end record;
for IOSAIMax Rate'size use 3 * Word Size;

for NavigationAIMaxRate use

record
Baro Out at 0 range 0..WordSize-i;

InstrumentHeading at I * Word Size/Bytes range 0..WordSize-i;

Headin._'•'t Knob at 2 * WordSize/Bytes range 0..WordSize-i;

CourseSet Knob at 3 * Word Size/Bytes range 0..WordSize-i;
ADI Pitch Trim at 4 * WordSize/Bytes range 0..WordSize-i;

end record;
for NavigationAIMaxRate'size use 5 * WordSize;

for PhysicalCuesAIMaxRate use
record

TBD Field One at 0 range 0..Word Size-i;

TBD Field Two at 1 * WordSize/Bytes range 0..Word Size-i;

TBD Field Three at 2 * WordSize/Bytes range 0..Word Size-i;

end record;
for PhysicalCues_AIMaxRate' size use 3 * Word-Size;

for Propulsion_AIMaxRate use

record

ThrottlePosition at 0 range 0..WordSize-i;

end record;

for PropulsionAIMax Rate'size use 1 * Word Size;

Sfor RadarAlMaxRate use
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record
TBDField One at 0 range 0..WordSize-i;
TBDFieldTwo at 1 * WordSize/Bytes range 0..WordSize-i;
TBD Field Three at 2 * Word Size/Bytes range 0..Word Size-i;

end record;
for RadarAIMax Rate'size use 3 * WordSize;

for VisualAIMaxRate use

record
TBD Field One at 0 range 0..Word Size-i;
TBDField Two at 1 * Word Size/Bytes range 0..WordSize-i;
TBDFieldThree at 2 * WordSize/Bytes range 0..WordSize-i;

end record;
for Visual AIMaxRate'size use 3 * WordSize;

for WeaponsAIMaxRate use
record

TBDFieldOne at 0 range 0..WordSize-i;
TBDFieldTwo at 1 * Word Size/Bytes range 0..WordSize-i;
TBD Field Three at 2 * Word Size/Bytes range 0..WordSize-i;

end record;
for WeaponsAIMaxRate'size use 3 * Word-Size;

for EnvironmentDIAnd State use
record

Name at 0 range 0..Byte_Size-i;
State at 1 range 0..Byte_Size-i;

end record;
for EnvironmentDIAndState'size use 2 * Bytes;

for EnvironmentDIAndStateArray'size use
NumberOfEnvironment DIs * 2 * Bytes;

for EnvironmentDiscrete_InputList use
record

Number Of DIs at 0 range 0..WordSize-i;
DiscreteInputs at 1 * Word Size/Bytes range 0..(

NumberOfEnvironmentDIs * 2 * Bytes)-1;

end record;
for EnvironmentDiscrete_InputList'size use

(NumberOfEnvironment_DIs * 2 + 4) * Bytes;
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for Electronic WarfareDIAndState use
record
Name at 0 range 0. .Byte_Size-i;
State at 1 range 0. .Byte_Size-i;

end record;
for ElectronicWarfareDIAndState' size use 2 * Bytes;

for Electronic_-Warfare_-DI_-And_-State_-Array' size use
Number Of Electronic WarfareDIs * 2 * Bytes;

for Elect ronicWarf areDiJscreteInputList use
record

Number_-Of_-DIs at 0 range 0. .WordSize-i;
DiscreteInputs at 1 * Word_-Size/Bytes range 0..(

NumberOfElectronic Warfare DIs * 2 * Bytes) -1;
end record;

for Electronic_-Warfare_-Discrete InputList'size use
(NumberOfElectronic WarfareDIs *2 + 4) * Bytes;

for FlightControlsDIAndState use0 record
Name at 0 range 0. .Byte_Size-i;
State at 1 range 0. .Byte_Size-i;

end record;
for FlightControlsDIAndState'size use 2 * Bytes;

for Flight_Controls_-DI_-AndIStateArray'size use
NumberOfFlightControlsDIs * 2 * Bytes;

for FlightControlsDiscreteInput_List use
record

Number_-Of_-DIs at 0 range 0. .WordSize-i;
DiscreteInputs at 1 * Word -Size/Bytes range 0..(

NumberOfFlightControlsDIs * 2 * Bytes) -1;
end record;
for Flight_-Controls_-Discrete_-Input_List' size use

(NumberOf_FlightControls Dls * 2 + 4) * Bytes;

for FlightDynamicsDIAndState use
record
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Name at 0 range 0. .Byte_Size-i;

State at 1 range 0..Byte_Size-i;

end record;

for FlightDynamicsDIAndState' size use 2 * Bytes;

for FlightDynamicsDIAndStateArray' size use

NumberOfFlightDynamicsDIs * 2 * Bytes;

for FlightDynamics Discrete_InputList use

record
NumberOfDIs at 0 range 0. .Word Size-i;

DiscreteInputs at 1 * WordSize/Bytes range 0..(

NumberOfFlightDynamicsDIs * 2 * Bytes) -1;

end record;

for Flight_-Dynamics_-Discrete_-InputList'size use

(NumberOf_FlightDynamicsDIs * 2 + 4) * Bytes;

for FlightStationDIAndState use

record

Name at 0 range 0. .Byte_-Size-i;

State at 1 range 0. .ByteSize-i;

end record;

for Flight_StationDIAndState' size use 2 * Bytes;

for Flight_StationDIAndStateArray' size use

NumberOfFlight_StationDIs * 2 * Bytes;

for Flight_Station DiscreteInputList use

record

Number_-Of_-DIs at 0 range 0. .31;

DiscreteInputs at 4 range 0.. (38 * Bytes)-I;

end record;

for FlightStation DiscreteInputList' size use 42 *Bytes;

for 105_-DI_-And-State use

record

Name at 0 range 0..ByteSize-i;

State at 1 range 0. .ByteSize-i;

end record;(j for 105_DIAndState'size use 2 * Bytes;
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for IOSDIAnd -StateArray' size use

Number_-Of_105_SDIs * 2 * Bytes;

for 105_Discrete_InputList use

record

NumberOfDIs at 0 range 0. .WordSize-i;

DiscreteInputs at 1 * Word Size/Bytes range 0.(

NumberOf-lOSDIs * 2 * Bytes)-i;

end record;

for IOSDiscrete_Input List'size use

(NumberOf-lOSDIs * 2 + 4) * Bytes;

for NavigationDIAndState use

record
Name at 0 range 0..Byte_Size-i;

State at 1 range 0. .Byte_Size-i;

end record;
for NavigationDIAndState' size use 2 * Bytes;

for Navigation_-DI_-AndStateArray' size use4 NumberOfNavigationDIs * 2* Bytes;

for NavigationDiscrete_Input List use

record
Number_-Of_-DIs at 0 range 0. .WordSize-i;

Discrete_Inputs at I * Word_-Size/Bytes range 0.. (

Number_-Of -Navigation DIs * 2 * Bytes) -1;

end record;
for Navigation_-Discrete_Input List'size use

(NumberOfNavigationDIs * 2 + 4) * Bytes;

for PhysicalCuesDIAndState use

record
Name at 0 range 0. .Byte_Size-i;

State at 1 range 0. .Byte_Size-i;

end record;

for PhysicalCuesDIAndState' size use 2 * Bytes;

for PhysicalCuesDIAndStateArray'size use
NumberOfPhysicalCuesDIs * 2 * Bytes;
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for Physical CuesDiscreteInputList use

record
NumberOfDIs at 0 range 0..WordSize-i;
DiscreteInputs at 1 * WordSize/Bytes range 0..(

NumberOfPhysicalCuesDIs * 2 * Bytes)-l;

end record;
for Physical_CuesDiscrete_Input_List'size use

(NumberOfPhysicalCues_DIs * 2 + 4) * Bytes;

for Propulsion DIAndState use
record

Name at 0 range 0..ByteSize-i;
State at 1 range 0..ByteSize-i;

end record;
for PropulsionDIAndState'size use 2 * Bytes;

for Propulsion DI AndStateArray'size use
NumberOfPropulsion_DIs * 2 * Bytes;

for PropulsionDiscrete_InputList use

record

NumberOfDIs at 0 range 0..WordSize-i;
DiscreteInputs at 1 * WordSize/Bytes range 0..(

NumberOfPropulsionDIs * 2 * Bytes)-1;

end record;
for PropulsionDiscrete_InputList'size use

(NumberOfPropulsionDIs * 2 + 4) * Bytes;

for Radar DI AndState use
record

Name at 0 range 0..Byte_Size-i;
State at 1 range 0..Byte_Size-i;

end record;
for RadarDIAndState'size use 2 * Bytes;

for RadarDIAndStateArray'size use
NumberOfRadarDIs * 2 * Bytes;

for RadarDiscrete_InputList use
record

NumberOfDIs at 0 range 0..WordSize-i;
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Discrete Inputs at 1 * WordSize/Bytes range 0.. (
NumberOfRadarDIs * 2 *Bytes)-i;

~0 end record;
for RadarDiscreteInputList'size use

(NumberOfRadarDIs * 2 + 4) * Bytes;

for VisualDI And State use
record
Name at 0 range 0. .Byte_Size-i;

State at 1 range 0. .ByteSize-i;
end record;

for VisualDIAndState'size use 2 * Bytes;

for VisualDIAndStateArray' size use

NumberOfVisualDIs * 2 * Bytes;

for VisualDiscreteInput_List use
record
NumberOfDIs at 0 range 0. .WordSize-i;

Discrete_-Inputs at 1 * WordSize/Bytes range 0..(
Number_-Of_-VisualDIs * 2 * Bytes) -1;4 end record;

for VisualDiscreteInputList' size use
(NumberOfVisualDIs * 2 + 4) * Bytes;

for WeaponsDIAndState use
record
Name at 0 range 0. .ByteSize-i;

State at 1 range 0. .Byte_Size-i;
end record;

for WeaponsDIAndState' size use 2 * Bytes;

for WeaponsDIAndStateArray' size use
NumberOfWeaponsDIs * 2 * Bytes;

for WeaponsDiscrete_InputList
record

NumberOfDIs at 0 range 0. .WordSize-i;
Discrete_-Inputs at I * WordSize/Bytes range 0..(

Number_OfWeaponsDIs * 2 * Bytes) -1;
end record;
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for Weapons Discrete_InputList'size use
(Numberof_-weapons_-DIs * 2 + 4) * Bytes;

StoresStationSize :constant :-
Global_-Message_Types.Stores Station Size;

Weapon_-Profile-Size :constant :-

GlobalMessageTypes.Weapon Profile Size;

ReleaseOptionSize :constant :-

Global_-Message_Types.ReleaseOption Size;
Arming_OptionSize :constant :-

GlobalMessage_Typea.Arming OptionSize;

FuzeArming_Size :constant :=
GlobalMessage_Types.FuzeArmingSize;

for Weapon_StationOption use

record
Station

at 0
range 0.. StoresStatioa Size-i;

Profile

at Stores_-Station_-Size/Bytes0 raaige 0. .WeaponProfileSize-i;
Re lease

at Stores_-Station_-Size/Bytes +

Weapon_-Profile_-Size/Bytes

range 0.. ReleaseOption Size-i;
ReleasePulses

aL StoresStationSize/Bytes +

Weapon_-Profile_-Size/Bytes +

Release_-Option_Size/Bytes

range 0.. Byte_Size-i;

Interval

at StoresStationSize/Bytes +

Weapon -ProfileSize/Bytes +

ReleaseOptionSize/Bytes +

Byte_Size/Bytes
range 0..WordSize-i;

Arming

at StoresStationSize/Bytes +

WeaponProfileSize/Bytes +

ReleaseOptionSize/Bytes +
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ByteSize/Bytes +
WordSize/Bytes

range 0. .Arming_OPptionSize-i;

Fuze
at StoresStationSize/Bytes +

Weapon_-ProfileSize/Bytes +
ReleaseOptionSize/Bytes +

Byte_Size/Bytes +

Wordsize/Bytes +

Arming_OPption_Size/Bytes
range 0. .FuzeArming_Size-i;

Arming_Delayl

at StoresStationSize/Bytes +
WeaponProfileSize/Bytes +

ReleaseOptionSize/Bytes +
Byte_Size/Bytes +

WordSize/Bytes +

Arming_OPption_Size/Bytes +

FuzeArming_Size/Bytes +

Halfword Size/Bytes
range 0. .WordSize-i;

Arming_Delay2
at StoresStationSize/Bytes +

WeaponProfileSize/Bytes +
ReleaseOptionSize/Bytes +

Byte_Size/Bytes +

WordSize/Bytes +

ArmingOption_Size/Bytes +

FuzeArming_Size/Bytes +

HalfwordSize/Bytes +
WordSize/Bytes

range 0. .WordSize-i;

BurstAltitude
at StoresStationSize/Bytes +

WeaponProfileSize/Bytes +

ReleaseOptionSize/Bytes +
Byte_Size/Bytes +

WordSize/Bytes +

Arming_OptionSize/Bytes +

FuzeArming_Size/Bytes +

Halfword-Siz e/Bytes +

A-i119



D495-10735-1

20 August 1993

WordSize/Bytes +
WordSize/Bytes

range 0. .WordSize-i;

Pull_tip_Range

at StoresStationSize/Bytes +
weapon_-ProfileSize/Bytes +

ReleaseOptionSize/Bytes +

ByteSize/Bytes +
WordSize/Bytes +
Arming Option_Size/Bytes +
FuzeArmingSize/Bytes +

HalfwordSize/Bytes +
WordSize/Bytes +
WordSize/Bytes +

WordSize/Bytes

range 0. .WordSize-i;

TimeOfFall

at StoresStationSize/Bytes +
Weapon_-ProfileSize/Bytes +

ReleaseOptionSize/Bytes +

Byte_Size/Bytes +S WordSize/Bytes +
Arming_Option_Size/Bytes +

FuzeArmingSize/Bytes +

HalfwordSize/Bytes +
WordSize/Bytes +
WordSize/Bytes +

WordSize/Bytes +
WordSize/Bytes

range 0. .WordSize-i;

end record;
for WeaponStationOption'size use

StoresStationSize +
WeaponProfileSize +

ReleaseOptionSize +

ByteSize +

WordSize +

Arming_OptionSize +
FuzeArming_Size +
HalfwordSize +

16 ~Word-Size +
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WordSize +

* Word-Size +

WordSize +

WordSize;

Jettison_TypeSize : constant :

GlobalMessage_Types.Jettison_TypeSize;

for JettisonStation use

record

Jettison-Kind at 0

range 0.. Jettison_TypeSize-i;

Station at Jettison_-Type_Size/Bytes
range 0. .StoresStationSize-i;

end record;
for Jettison Station' size use

Jettison_TypeSize + Stores StationSize;

INSWaypointsSize : constant :-

Global_-Message_-Types.INSWaypoints Size;. ~for tJFCSteerpointSelection use
record

Steerpoint_-Number at 0 range 0.. INSWaypointsSize-i;

end record;
for UFC_Steerpoint_Selection' size use INSWaypoints Size;

for Speed~brakePosition' size use 8;

for Parking_Brake_-Position' size use 8;

for MasterArmSwitch' size use 8;

for JFSStartSwitch'size use 8;

for EECBUCSwitch'size use 8;

for Starting_Fuel_-Switch'size use 8;

for RaltPower'size use 8;

for INSMode'size use 8;

for InstrumentMode' size use 8;

for AltimeterMode' size use 8;

TACANFunctionSize : constant :- 8;
~~ for TACANFunction'size use TACANFunction Size;

TACANBand Size : constant :-8;
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for TACAN Band'3size use TACANBandSize;. for TACANData use
record

Channel at 0 range 0. .HalfwordSize-i;

Fun at Halfword_-Size/Bytes range 0. .TACAN 4Function Size-i;

Band at HalfwordSize/Bytes +

TACANFunctionSize/Bytes

range 0..TACANBand Size-i;

end record;

for TACANData' size use

HalfwordSize +

TACANFunctionSize +

TACANBandSize;

end Flight_StationOutput_InterfaceTypes;
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-- %Z% Unit Name: FlightStationOutput_Interface. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%
-- %Z% Delta Date: tGt

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the

-- Flight_Station segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator
requirements.

The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed-for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

S with Flight_StationOutput_InterfaceTypes;
with Control_Types;
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with Global MessageTypes;

package Flight_StationOutput_Interface is

-- *

-- / 10.3 Flight Station Output Interface *

__ ******** *********************** * **** * ***********************

-- ***************Function:

-- / 10.3.1 Electrical System

Electrical_SystemSixteenthRateOutputs
FlightStationOutput_InterfaceTypes.
Electrical_SystemSixteenthRate;

* -- Destination: NAV, IOS,FD, EW,WPN,RDR, PRO, FC,VIS

Electrical_SystemQuarterRateOutputs

FlightStationOutputInterface_Types.
Electrical_SystemQuarterRate;

-- Destination: PRO

-- **************Function:

-- / 10.3.2 Hydraulic System

Hydraulic_SystemSixteenthRateOutputs
FlightStationOutput_Interface_Types.
HydraulicSystemSixteenthRate;

~ -- Destination: IOS,FC
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:0 Hydraulic_System QuarterRateOutputs
FlightStationOutputInterfaceTypes.

Hydraulic_SystemQuarterRate;

-- Destination: NAV,IOS,FD,EW,WPN,P.DR,PRO,FC,VIS

--I10.3.3 Fuel Management System

FuelManagementSystemSixteenthRateOutputs

Flight_-Station OutputInterface Types.
Fuel ManagementSystem SixteenthRate;

-- Destination: IOS,FD

FuelManagementSystemEighthRateOutputs

FlightStationOutput_Interface Types.
FuelManagementSystem-Eight hRate;

-- Destination: PRO

- - * * * * * * * * * u c i n

-I10.3.4 Pneumatic System

Pneumatic_System -Sixteenth_-Rate_-Outputs
FliqhtStationOutputInterfaceTypes.

PneumaticSystemSixteenthRate;

~' IjDestination: PRO,IOS,PHC,FC
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..__*****************Function:

-- / 10.3.5 Autochecklist System

-- NONE

-- ****************Function

-- / 10.3.6 Oxygen System

OxygenSystemSixteenthRateOutputs

FlightStationOutputInterfaceTypes.
Oxygen_SystemSixteenthRate;

-- Destination: IOS

***** ************Function:

-- / 10.3.7 Crew Station Interface

CrewStationInterface Half Rate Outputs
FlightStationOutputInterface Types.

CrewStationInterfaceHalfRate;

-- Destination: NAV, IOS,FD,WPN,RDRPRO,EW,VIS,PHC,FC

ElectronicWarfareAIMaxRateOutputs
FlightStationOutputInterfaceTypes.
ElectronicWarfare_AIMaxRate;

-- Destination: EW,IOS
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Flight_-ControlsAlMaxRate Outputs :

* FlightStationOutput_InterfaceTypes.
FlightControlsAlMaxRate;

-- Destination: NAV,IOS,FD,wPN,RDR,PRO,EW,VIS,PHC,FC

FlightDynamicsAlMaxRateOutputs

Flight_-Station_-Output_InterfaceTypes.
FlightDynamicsAlMaxRate;

-- Destination: FD,IOS

105_AlMaxFai.eOutputs
FlightStation Output_InterfaceTypes.

105_AlMaxRate;

-- Destination: 105

* Navigation_- lIMax_-RateOutputs

Flight_-StationOutput_InterfaceTypes.

NavigationAlMaxRate;

-- Destination: NAV,IOS

PhysicalCuesAlMaxRateOutputs
FlightStationOutput_InterfaceTypes.

PhysicalCuesAlMaxRate;

-- Destination: PC,IOS

PropulsionAlMax_-RateOutputs

FlightStationOutput_Interface Types.

PropulsionAlMaxRate;

Destination: PRO,IOS
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RadarAlMaxRateOutputs:

U FlightStation-output_InterfaceTypes.
RadarAlMaxRate;

-- Destination: RDR,IOS

VisualAlMaxRateOutputs

FlightStation Output_InterfaceTypes.
VisualAlMaxRate;

-- Destination: VIS,IOS

WeaponsAl_-MaxIRateOutputs

FlightStationOutput_InterfaceTypes.

WeaponsAlMaxRate;

-- Destination: WPN,IOS

-SEND-ON-CHANGE OUTPUTS

ElectronicWarfareDiscrete_InputChange

FlightStation OutputInterfaceTypes.

ElectronicWarfareDiscreteInputList;

-- Destination: EW,IOS

Flight_Controls_-DiscreteInputChange

FlightStation_-Output_InterfaceTypes.

FlightControls Discrete_Input List;

-- Destination: FC,IOS

FlightDynamics Discrete_InputChange

Fight_-Station_-Output_InterfaceTypes.i ihtDynamicsDiscrete_InputList;
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-- Destination: FD, IOS

Flight_StationDiscreteInputChange

FlightStationOutputInterfaceTypes.
FlightStationDiscrete_InputList;

-- Destination: NAV,WPN,IOS

IOSDiscrete_Input_Change
FlightStationOutput_InterfaceTypes.
IOSDiscreteInput_List;

-- Destination: IOS

NavigationDiscrete_InputChange
FlightStationOutput_InterfaceTypes.

-- NavigationDiscreteInputList;

-- Destination: NAV

PhysicalCuesDiscreteInputChange

FlightStationOutputInterfaceTypes.
PhysicalCuesDiscrete InputList;

-- Destination: PHC,IOS

PropulsionDiscrete_Input Change
FlightStationOutput_InterfaceTypes.

PropulsionDiscreteInput_List;

-- Destination: PRO,IOS

•' RadarDiscreteInputChange
FlightStationOutputInterfaceTypes.

A-129



D495-10735-1
20 August 1993

Radar DiscreteInput List;

Destination: RDR, 105

VisualDiscreteInputChange

FlightStationOutput_InterfaceTypes.

Visual Discrete_InputList;

-- Destination: VIS,IOS

WeaponsDiscrete_InputChange
Flight StationOutput_InterfaceTypes.

WeaponsDiscrete_Input List;

-- Destination: WPN

MFDModeIoutputs

S Global_-Message_Types.

MasterMode;

-- Destination: NAV,WPN

SMSModeOutputs

Global_-Message_Types.

SMSSubmode;

-- Destination: WPN

AGWPNModeOutputs

Global_-MessageITypes.

AGWeapon Delivery_ýMode;

-- Destination: WPN

1iStores-Configuration:
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Global_-MessageTypes.
* Weapon Station Change;

-- Destination: WPN, 105

CurrentStat ion -ChangeOfState

GlobalMessage_Types.

Stores-Station;

-- Destination: WPN

WeaponOptionOutputs

FlightStationOutput_InterfaceTypes.

WeaponStationOption;

-- Destination: WPN

*TACANDataChangeOfState

FlightStationOutput_InterfaceTypes.

TACANData;

-- Destination: NAV

CurrentJettStationChangeOfState

FlightStationOutput_InterfaceTypes.

JettisonStation;

-- Destination: WPN

UFCOutputs

Flight_-StationOutput_InterfaceTypes.

UFCSteerpointSelection;

-- Destination: NAV
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Switch change_-of_-State

t- onOutputInterfaceTypes.

_)sition;

ion: ENV, FC, 105

<eSwitchChangeOfState
:ationOutputInterfaceTypes.
Brake-Position;

i.on: FC,IOS

sWitchChange_-Of_-State

:ation_-Output Interface_Types.

.MSwitch;

.on: WPN

C -ChangeOf-State
:ation_OutputIhterface_Types.

.Switch;

on: PRO

chChangeOfState

ation_OutputInterface_Types.
witch,

on: PRO

1_SwitchChangeOfState

ation_OutputInterface_Types.
FuelSwitch;

C PRO
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..on_SegmentTrainingj_Mode_Response

rol_Types.

ant Training_-ModeResponse;

ination : OS

Station PerformanceTest_Response
rol_Types.

DrmanceTestResponse;

ination : OS

StationOffLineDiagnosticResponse

rol_Types.

LineDiagnosticResponse;

ion :105

StationRemoteControlledDiagnostic_Response

rol_Types.

:e Controlled Diagnostic_Response;

ination : OS

StationOnLineDiagnosticResponse

rolTypes.

,.neDiagnostic-r .ponse;

ination : OS

itation-ScoringResponse

:-ol_Types.
Response;
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--------- - -------------------- --------

-- %Z% Unit Name: FlightControlsOutput_InterfaceTypes

-- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: tit

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the FlightControls segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_Model_Types, GlobalMessage_Types and
-- ServiceFunction_Types.

(. -- Adaptation:
-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated
or

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with EngineeringUnits;
with GlobalMessage_Types;

package Flight_ControlsOutputInterfaceTypes is

-- / 10.4 Flight Controls Output Interface Types *
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--1 10.4.1 Aircraft/Simulator Specific Flight Controls Types

-- Declare all DIOs in the flight station that this segment will

-- turn on or off.

type Flight_-Controls_-Discrete_-Outputs is(

FltControl_SystemCaution Light,

LEFlaps_Caution_Light,

Anti SkidCautionLight,

HookCaution Light,
NWSFailCautionLight,

StickOverrideLight,

Landing_GearHandleLight,

DualFCFailWarning_Light,

Landing_GearWarning_Horn,

Takeoff_-Landing_Config_:WarningLight,

LeftHorizontalTailServoStatus_Light,

Right_-Horizontal Tail ServoStatusLight,(O LeftFlaperonServoStatus_Light,
RightFlaperonServoStatusLight,

RudderServoStatusLight,

Right_Standby_Gains -Light,

PitchStatusLight,
YawStatusLight,

RollStatusLight,

FLCCDataWordDot_Light,

ECA Data WordDotLight,

RateGyro_SpeedDetect_Dot_Light,

TestAdvMa' _Light,

LeftWheelDownLight,

RightWheelDown_Light,
NoseWheelDownLight,

SpeedbrakesClosedIndicator,

SpeedbrakesOpen_Indicator);

-- Axes which may be trimmued in this aircraft

type Aircraft-Trim is
Heading,.

P'itch,
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Roll);

10.4.2 Aircraft/Simulator Reusable Flight Controls Types

-- Must declare this size here because FlightControlsDiscreteOutputs
-- is used as an index, which forces its representation

FlightControlsDiscreteOutputsSize : constant := 8;
for Flight_ControlsDiscreteOutputs'size use

FlightControlsDiscreteOutputs_Size;

NumberOfFlightControlsDiscreteOutputs constant :=

FlightControlsDiscreteOutputs'pos (
Flight_ControlsDiscreteOutputs'last) -

Flight_ControlsDiscreteOutputs'pos (
Flight_Controls DiscreteOutputs'first) + 1;

* -- Landing gear parameters

type Landing_GearState is
LockedUp,
Up,
Retracting,

Extending,
Down,
LockedDown);

-- Some segments want landing gear position, while others want
-- landing gear state. We include both.

type Landing_GearParameters is
record

Position : EngineeringUnits.Normalized;
-- 0.0=fully retracted,
-- 1.0=fully extended

State : Landing_GearState;
CrabAngle : EngineeringUnits.SignedDegrees;

-- 0.0-no crab angle;
-- positive (negative) angle indicates gear is pointed
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-- right (left) of x-body axis
* end record;

-- Adapt the declaration of AircraftLanding_Gear

-- in GlobalMessage_Types

type AircraftLanding_GearStatusArray is
array (Global_-Message_Types.Aircraft Landing_Gear) of
Landing_GearParameters;

-- Doors and hatches

type Door -AndHatchState is
Locked,_Open,

Open,

Opening,

Closing,

Closed,
LockedClosed);

type Door OrHatch Data is

record

Position EngineeringUnits. Normalized;(0 --0. 0=fully closed
0-..=fully open

State Door_-AndHatchState;
end record;

-- Adapt the declar't ion of DoorsAndHatches
-- in Global_-Message_Types

type AircraftDoorStatusArray is
array (GlobalMessage_Types.AircraftDoorsAndHatches) of
DoorOrHatchData;

-- Brake pressure

type Wheel_-Brake_-PressureArray is
array (GlobalMessage_Types.AircraftWheel) of Engineering_Units. PSI;

-- Secondary control surfaces
-- Adapt the declaration of Secondary_ControlSurface
-- in Global_-Message_Types

type Secondary_Control_SurfacePositionArray is
~j array (GlobalMessage_Types.Secondary_ControlSurface) of
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Engineering Units. SignedNormalized;
-- For cases where the surface moves in (forward) and
-- out (aft), 0.0-fully in, forward, or retracted,

-- l.0-fully out, aft, or extended.
-- For cases where the surface moves up (right) and

-- down (left) relative to a streamline position, the
-- normalization is based upon the maximum displacement
-- from the streamline position.
-- In the case of symmetrical displacement from the
-- streamline, -1.0-down (left), 0.0-null, and 1.0-up
-- (right).

-- Aircraft specifics can be added here:

-- Leading Edge Flaps: 0.0 - ? deg; 1.0 - ? deg

-- Speedbrakes: 0.0 = ? deg; 1.0 - ? deg

-- Nosewheel: -1.0 = ? deg; 1.0 = ? deg

-- Primary control surfaces

-- Adapt the declaration of Primary_ControlSurface

-- in GlobalMessage_Types

O type Primary_ControlSurfaceDeflectionArray is
array (GlobalMessageTypes.Primary_Control_Surface) of
Engineering_Units.SignedDegrees;

-- Positive angle indicates up (right) deflection;
-- Negative angle indicates down (left) deflection;
-- 0.0 degrees indicates the null position.

-- Cockpit control devices

-- Adapt the declaration of CockpitControlDevice

-- in GlobalMessage_Types

-- Message_Types for this aircraft

type Cockpit_ControlDevicePositionArray is
array (GlobalMessage_Types.Cockpit_ControlDevice) of
EngineeringUnits.SignedNormalized;

-- For caees where the control device moves forward
-- (right) and aft (left) relative to a null position,
-- -1.0=aft (left), 0.0-null, and 1.0-forward (riaht).

-- For cases where the control device moves unilaterally
S -- from a null position to a maximum position, 0.0-null

-- and 1.0-maximum.
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-- Unique control devices

Adapt the declaration of AircraftUniqueControlDevice

-- in GlobalMessage_Types

type Unique_ControlDevice_PositionArray is
array (GlobalMessage_Types.AircraftUniqueControlDevice) of
Engineering_Units.SignedNormalized;
-- For cases where the control device moves forward
-- (right) and aft (left) relative to a null position,
-- -1.0-aft (left), 0.0-null, and 1.0-forward (right).

-- For cases where the control device moves unilaterally

-- from a null position to a maximum position, 0.0=null

-- and 1.0=maximum.

-- Trim

type AircraftTrimPositionArray is
array (AircraftTrim) of Engineering_Units.SignedNormalized;
-- For cases where the surface moves up (right) and
-- down (left) relative to a null position, the
-- normalization is based upon the maximum displacement

-from the null position.
-- In the case of symmetrical displacement from the
-- null, -1.0=down (left), 0.0=null, and 1.0=up (right).

-- Surface tabs

-- Adapt the declaration of AircraftSurfaceTab

-- in GlobalMessage_Types

type SurfaceTabDeflectionArray is
array (GlobalMessage_Types.AircraftSurfaceTab) of
EngineeringUnits.SignedDegrees;
-- Positive angle indicates up (right) deflection.
-- Negative angle indicates down (left) deflection.
-- 0.0 degrees indicates the null position.

-- Hydraulic components

-- Adapt the declaration of FlightControlsHydraulicComponent
-- in GlobalMessage_Types

type FlightControls_HydraulicComponentFlowArray is
array (GlobalMessage_Types.Flight_ControlsHydraulicComponent)

~ of Engineering_Units.GalPer_Min;
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-- Pneumatic components

-- Adapt the declaration of Flight_ControlsPneumaticCompc-znt
-- in GlobalMessage_Types for this aircraft

type Flight_ControlsPneumaticComponentFlowArray is

array (GlobalMessageTypes.FlightControlsPneumaticComponent)
of Engineering_Units.Ft3_Per_Min;

-- Throttles

-- Adapt the declaration of AircraftThrottleLever

-- in GlobalMessage_Types

type ThrottleArray is
array (GlobalMessageTypes.AircraftThrottleLever) of
EngineeringUnits.Normalized;

-- 0.0=minimum throttle,
-- l.0=maximum throttle

-- / 10.4.3 Flight Controls Segment Output Records. -- ** ** * *************************** *** ** * **

-- ***************Function:

-- / 10.4.3.1 Primary Controls

type Primary_ControlsMaxRate is
record

SurfaceDeflection Primary_Control SurfaceDeflectionArray;
-- FE, FS, IOS, PHC

CockpitControlPosition CockpitControlDevicePositionArray;
-- IOS

end record;

-- ***************Function:

-- / 10.4.3.2 Misc Control Devices
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. type MiscControl_-Devices_-Quarter_-Rate is
record

Secondary_Control_-Surface_-Position
Secondary_ControlSurface Position Array;

--FD, FS, IOS, PHC

AircraftLanding_GPearStatus :AircraftLanding_GearStatusArray;
--FD, FS, 105, PHC

AircraftDoorStatus :AircraftDoorStatusArray;
--FD, FS, PHC

UniqueControlDevice Positions UniqueControlDevice Position Array;

--FD, FS
end record;

-- SEND-ON-CHANGE

type ArrestingHookState is

Up,
Down);

--.***************Function:

type TrimMaxRate is

record

Aircraft_-Trim_-Positions Aircraft_-TrimPositionArray; -- FS
SurfaceTabDeflections SurfaceTabDeflection Array; -- FD

end record,

-I10.4.3.4 Toe Brakes and Anti-Skid

type Toe_-BrakesAnd Anti Skid QuarterRate is
record

W WheelBrake Pressure : WheelBrakePressureArray; --FD, PHC
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end record;

-- ***************Function:

-- / 10.4.3.5 AFCS

type AFCSQuarterRate is
record

CommandedThrottle_Position ThrottleArray; -- FS

end record;

-- ***************Function:

-- / 10.4.3.6 Hinge Moments

-- NONE

-- ***************Function:

-- / 10.4.3.7 Flight Controls Support

-- ITERATIVE

type Flight_ 'ontrols_Support_EighthRate is
record

ElectricalLoads : GlobalMessage_Types.

AircraftElectricalBusLoadArray; -- FS
HydraulicComponentFlows Flight_ControlsHydraulicComponentFlowArray;

-- FS
PneumaticComponentFlows FlightControlsPneumatic Component FlowArray;

-- FS

end record;

1j -- SEND-ON-CHANGE
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-- See ControlTypes for responses to IOS

Depending on the implementation, this segment will either send a
-- nnber of these messages:

type Flight_ControlsDiscreteOutputAndState is

record
Name : FlightControlsDiscreteOutputs;
State : BaseTypes.DiscreteState;

end record;

-- ... or it will collect them into an array;

subtype FlightControlsDiscreteOutputCount is
BaseTypes.UnsignedInteger_32
range l..NumberOfFlight_ControlsDiscreteOutputs;

type FlightControlsDiscreteOutputArray is array. Flight_ControlsDiscreteOutputCount; of
FlightControlsDiscreteOutputAndState;

-- ... and send the ones which have changed in one of these messages:

type Flight_ControlsDiscreteOutputList is
record

Number Of DOs : Flight_ControlsDiscreteOutput_Count;
DiscreteOutputs : Flight_ControlsDiscreteOutputArray;

end record;

-- / 10.4.4 Flight Controls Representation Specs

private
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-- Declarations to make representation specs more readable

Bytes :constant :-8; -- Bits per byte

Byte_Size :constant :=1 * Bytes;

WordSize :constant :=4 * Bytes;

-- 10.4.3.1

Number_-Of_-Primary_ControlSurfaces :constant

GlobalMessage_Types.Primary_ControlSurface'pos
Global_-Message_Types.Primary_Control_-Surface'last)-

Global_-Message_Types.PrimaryControlSurf ace'pos(

GlobalMessageTypes.Primary_CPontrolSurface'first) + 1;

Primary_ControlSurfaceDeflectionArray_Size :constant :

Number_-Of_-Primary_ControlSurfaces * WordSize;

for Primary_Control_-Surface_-Deflection Array' size use

Primary_ControlSurfaceDeflectionArraySize;

Number_-Of_-Cockpit_ControlDevices :constant :=
Global_-Message_Types.CockpitControlDevice'pos

Global_-Message_Types.CockpitControlDevice'last) -

GlobalMessage_Types.CockpitControlDevice'pos(

GlobalMessage_Types.CockpitControlDevice'first) + 1;

Cockpit_-Control_-DevicePositionArray_Size :constant
NumberIOf_-CockpitControlDevices * WordSize;

for Cockpit_-ControlDevice PositionArray' size use
Cockpit ControlDevice Position-Array_Size;

for Primary_ControlsMaxRate use

record

SurfaceDeflection at 0
range 0. .PrimaryIControlSurfaceDeflectionArray_Size-i;

CockpitControlPosition at

Primary_Control_-Surface_-DeflectionArray_Size/Bytes

'range 0. .CockpitControlDcvicePositionArray Size-i;

end record;

for Primary_Controls_-Max_-Rate' size use

Primary_Control_-Surface_-DeflectionArray_Size +

Cockpit Control Device Position Array_Size;
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-- 10.4.3.2

NumberOfSecondary_CPontrolSurfaces :constant :

GlobalMessage_Types.Secondary_ControlSurface'pos

Global_-Message_Types.Secondary_ControlSurface'last) -

Global_-Message_Types.Secondary_ControlSurface'pos

GlobalMessage_Types.Secondary_ControlSurface'first-) + 1;

Secondary_Control_-Surface_-PositionArray_Size :constant
NumberOfSecondary_ControlSurfaces * WordSize;

for Secondary_Control_-SurfacePositionArray' size use
SecondaryControlSurface-Position-Array_Size;

for Landing_GearState' size use Byte_Size;

-- Note that pad bytes are declared in this record, so that the
-- record can be an element in an array without causing
-- alignment problems.

for Landing_GearParameters use
record
Position at 0 range 0. .Word_-Size-i;
State at 1 * Word Si ze/Bytes range 0. .Byte Size-i;

-- 3 bytes spare

Crab_-Angle at 2 * WordSize/Bytes range 0. .WordSize-i;

end record;
Landing_Gear_-Parameters-Size :constant :=3 * Word -Size;
for Landing_GearParameters'size use Landing_GearParametersSize;

Number_-Of_-Landing_Gear :constant :
Global_-Message_Types.Aircraft_-Landing_Gear'pos(

Global_-Message_Types.Aircraft -Landing_Gear'last) -

GlobalMessage_Types.Aircraft_-Landing_Gear'pos(

GlobalMessage_Types.AircraftLanding_Gear'first) + 1;

Aircraft_-Landing_GearStatusArraySize :constant :
Number_-Of_-Landing_Gear * Landing_Gear_.ParametersSize;

for Aircraft -Landing_Gear_Status Array'size use
AircraftLanding_GearStatusArray_Size;

for Door_-And_-Hatch_-State' size use ByteSize;

iiNote that pad bytes are declared in this record, so that the
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-- record can be an element in an array without causing

alignment problems.

for DoorOrHatchData use
record

Position at 0 range 0..WordSize-i;
State at WordSize/Bytes range 0..Byte_Size-i;

-- 3 bytes spare

end record;
DoorOrHatchDataSize : constant :- 2 * WordSize;

for DoorOrHatchData'size use DoorOrHatchData Size;

Number Of Doors And Hatches : constant :-
GlobalMessage_Types.AircraftDoorsAndHatches'pos (
GlobalMessageTypes.AircraftDoorsAndHatches'last) -

GlobalMessage_Types.AircraftDoorsAndHatches'pos (
GlobalMessage_Types.AircraftDoorsAndHatches'first) + 1;

AircraftDoorStatusArray_Size constant :=
Number Of Doors AndHatches * DoorOrHatchData Size;

for AircraftDoorStatusArray'size use
AircraftDoorStatusArray_Size;

NumberOfAircraftUnique_ControlDevices : constant
GlobalMessage_Types.AircraftUniqueControlDevice'pos
GlobalMessage_Types.AircraftUnique_ControlDevice'last) -
GlobalMessage_Types.AircraftUnique_ControlDevice'pos (
GlobalMessage_Types.AircraftUnique_ControlDevice'first) + 1;

UniqueControlDevicePositionArray_Size : constant :=
Number Of AircraftUnique_ControlDevices * Word-Size;

for UniqueControlDevicePositionArray'size use
UniqueControlDevicePositionArray_Size;

for MiscControl DevicesQuarterRate use
record

Secondary_ControlSurfacePosition
at 0
range 0..Secondary_ControlSurfacePositionArray_Size-i;

AircraftLanding_GearStatus
at Secondary_ControlSurfacePositionArraySize/Bytes
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range 0. .AircraftLanding_Gear_StatusArray_Size-i;

AircraftDoorStatus
at Secondary_CPontrol_-Surface PositionArraySize/Bytes +

AircraftLandingGearStatusArray_Size/Bytes
range 0. .AircraftDoorStatusArraySize-i;

UniqueControlDevicePositions
at Secondary_ýControl_-SurfacePositionArray_Size/Bytes+

AircraftLandingGearStatusArray_Size/Bytes +

AircraftIDoorStatusArray_Size/Bytes

range 0.. UniqueControl DevicePosition Array_Size-i;

end record;

for Misc_-ControlDevicesQuarterRate' size use

SecondaryControlSurfacePositionArray_Size +

Aircraft_-Landing_GearStatusArraySize +

AircraftDoorStatusArray_Size +

Uni4que_ControlDevicePositionArray_Size;

Arresting_Hook_-State_-Size :constant :=ByteSize;

for ArrestingHookState' size use Arresting_HookStateSize;

-- 10.4.3.3(.Aircraft -Trim-Size :constant :=Byte_Size;
for AircraftTrim' size use AircraftTrimSize;

Number_-Of_-AircraftTrims :constant :
AircraftTrim'pos (AircraftTrim'last)-
AircraftTrim'pos (AircraftTrim'first) + 1;

Aircraft_-Trim_-Position_-Array_Size :constant
Number_Of_-Aircraft_-Trims * WordSize;

for AircraftTrimPosition Array' size use
AircraftTrim PositionArray_Size;

Number_-Of_-AircraftSurfaceTabs :constant
Global_-Message_Types.AircraftSurfaceTab'pos

Global_-Message_Types.AircraftSurfaceTab'last)

Global_-Message_Types.AircraftSurfaceTab'pos

GlobalMessage_Types.AircraftSurfaceTab'first) + 1;

Surface_-Tab_-DeflectionArray_Size constant :

NumberOfAircraftSurfaceTabs *Word-Size;
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for Surface_-Tab_-DeflectionArray' size use

Surface_-Tab_-Deflection Array_Size;

for Trim Max Rate use

record

AircraftTrim Positions

at 0

range 0. .AircraftTrim PositionArraySize-i;

SurfaceTabDeflections

at Aircraft_-Trim_-PositionArray_Size/Bytes
range 0. .SurfaceTabDeflectionArraySize-i;

end record;

for TrimMaxRate' size use

Aircraft Trim Position ArraySize +

SurfaceTabDeflectionArray_Size;

-- 10.4.3.4

NumberOf AircraftWheels :constant :

Global_-Message_Types.AircraftWheel'pos

Global_-MessageTypes.AircraftWheel'last) -

Global_-Message_Types.AircraftWheel'pos(0 GlobalMessageTypes.AircraftWheel'first) + 1;

Wheel_-Brake_-PressureArray_Size :constant

NumberOf_-AircraftWheels * WordSize;

for WheelBrake_-Pressure_-Array' size use

Wheel BrakePressureArray Size;

for Toe_-BrakesAndAnti SkidQuarterRate use

record

WheelBrakePressure at 0 range 0. .WheelBrakePressure ArraySize-i;
--FD, PHC

end record;

for Toe Brakes And Anti Skid Quarter Ratesize use

WheelBrakePressureArray_Size;

-- 10.4.3.5

Number_-Of -AircraftThrottleLevers :constant :

Global_-Message_Types.AircraftThrottleLever'pos

GlobalMessageTypes.AircraftThrottleLever'last)-

GlobalMessage_Types.AircraftThiottle Lever' pos(
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GlobalMessage_Types.AircraftThrottleLever'first) + 1;

ThrottleArray_Size :constant :-

Number_-Of_-Aircraft_-ThrottleLevers * WordSize;

for ThrottleArray' size use ThrottleArraySize;

for AFCS_-QuarterRate use

record

Commanded_-ThrottlePosition at 0 range 0.. ThrottleArray_Size-i;

end record;

for AFCSQuarterRate' size use ThrottleArray_Size;

-- 10.4.3.7

Aircraft_-ElectricalBusLoadArray_Size :constant :

GlobalMessageTypes.AircraftElectricalBusLoadArray_Size;

Number_-Of_-Flight_ControlsHydraulicComponents :constant :-

Global_-Message_Types.FlightControlsHydraulicComponent'pos

Global_-Message_Types.Flight ControlsHydraulicComponent'last) -

Global_-Message_Types.FlightControlsHydraulicComponent'pos (

GlobalMessageTypes.Flight_ControlsHydraulicComponent'first) +

Flight_-ControlsHydraulic_ComponentFlowArray_Size :constant :

Number_-Of_-FlightControlsHydraulic_Components * WordSize;

for Flight_-Controls_-HydraulicComponentFlow Array' size use

FlightControlsHydraulicComponentFlowArray_Size;

Number_-Of_-Flight_ControlsIPneumaticComponents :constant

Global_-Message_Types.FlightControlsPneumaticComponent'pos

Global_-Message_Types.FlightControlsPneumaticComponent'last) -

Global_-Message_Types.FlightControlsPneumaticComponent'pos(

Global Message_Types.Flight Controls Pneumatic_Component'first) +

Flight_-Control~sPneumaticComponentFlowArray_Size constant :

Number_-OfFlightControlsPneumatic_Components * WordSize;

for Flight_-ControlsPneumatic_-ComponentFlowArray'size use
FlightControlsPneumaticComponentFlowArray Size;

for FlightControlsSupport_Eighth Rate useC ' record
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ElectricalLoads
at 0
range 0..AircraftElectricalBusLoadArray_Size-i;

HydraulicComponentFlows
at AircraftElectricalBus LoadArray_Size/Bytes

range 0..Flight_ControlsHydraulicComponentFlowArraySize-i;
PneumaticComponentFlows

at Aircraft ElectricalBusLoad ArraySize/Bytes +

Flight Controls_HydraulicComponentFlowArray_Size/Bytes
range 0..Flight_ControlsPneumatic_ComponentFlowArray_Size-i;

end record;
for Flight_ControlsSupport_EighthRate'size use

AircraftElectricalBusLoadArray_Size +

Flight_Controls_HydraulicComponentFlowArray_Size +

Flight_ControlsPneumaticComponent_Flow_ArraySize;

for Flight_ControlsDiscreteOutputAndState use
record

Name at 0
range 0..FlightControlsDiscreteOutputsSize-i;

State at Flight_ControlsDiscreteOutputsSize/Bytes
range 0..Byte Size-I;

end record;
Flight ControlsDiscreteOutputAndStateSize : constant

Flight_ControlsDiscreteOutputs_Size + ByteSize;

for Flight_ControlsDiscreteOutputAndState'size use
Flight ControlsDiscreteOutput AndStateSize;

Flight ControlsDiscreteOutputArray_Size : constant
FlightControlsDiscrete_OutputAndStateSize *

NumberOfFlight_ControlsDiscreteOutputs;
for Flight_ControlsDiscreteOutputArray'size use

FlightControlsDiscreteOutputArray_Size;

for Flight_ControlsDiscreteOutput_List use
record

Number Of DOs at 0 range 0..Word Size-i;
Discrete-Outputs at WordSize/Bytes range 0..

Flight_ControlsDiscreteOutputALraySize-i;

Fend record;
for Flight_ControlsDiscreteOutput_List'size use
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Flight_ControlsDiscrete OutputArray_Size + Word Size;

. end FlightControlsOutputInterface_Types;

0
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%-- %Z% Unit Name: FlightControlsOutput_Interface
-- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)
-- %Z% Unit ID: (tbd)
-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %Z% Date of Origin: 12 August 1993
-- %Z% SCCS Filename: %M%
-- %Z% Delta ID: %I%
-- %Z% Delta Date: %G%
-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies all the message objects which are sent by the
-- FlightControls segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator

*• requirements.
-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment(s) which receive
-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed'for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

Swith FlightControls_ Output_InterfaceTypes;

with ControlTypes;
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package Flight Controls_Output_Interface is

-- I 10.5 Flight Controls Output Interface *

__ ******************************************************* ** ***

-- ****************Funct*ion

-- / 10.5.1 Primary Controls

Primary_ControlsMaxRateOutputs
FlightControls_OutputInterfaceTypes.
Primary_ControlsMaxRate;

-- Destination: ENV, FD, FS, IOS, PHC

-- ***************Function:

-- / 10.5.2 Misc Control Devices

MiscControlDevicesQuarterRateOutputs
FlightControlsOutput_InterfaceTypes.
MiscControlDevicesQuarterRate;

-- Destination: ENV, FD, FS, IOS, PHC

-- SEND-ON-CHANGE OUTPUTS

Current_Arresting_Hook_State
FlightControlsOutput_InterfaceTypes.
Arresting_HookState;
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-- Destination: ENV, FD, FS

-****************Function:

-- *

-- I 10.5.3 Trim

TrimMaxRateOutputs
FlightControlsOutput_InterfaceTypes.
TrimMaxRate;

-- Destination: FD, FS

-- ***************Function:

-- / 10.5.4 Toe Brakes and Anti-Skid

, ToeBrakesAndAntiSkidQuarter_Rate_Outputs
Flight ControlsOutput_InterfaceTypes.
ToeBrakesAnd.AntiSkidQuarterRate;

-- Destination: FD, PHC

-- ****************Function

-- / 10.5.5 AFCS

AFCSQuarterRateOutputs
FlightControlsOutput_InterfaceTypes.
AFCSQuarterRate;

-- Destination: FS
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-I10.5.6 Hinge Moments

--NONE

-- * * ** * ** * **** * **Funct ion:

-I10.5.7 Flight Controls Support

Flight_Controls_-Support_Eighth_RateOutputs
Flight_-Controls_-Output_InterfaceTypes.
FlightControls_Support_Eighth Rate;

-- Destination: FS

O -- SEND-ON-CHANGE OUTPUTS

Flight_ControlsDiscreteOutput_Change

FlightControlsOutput_InterfaceTypes.

FlightControlsDiscrete Output_List;

-- Destination: FS

Flight_ControlsSegment_SimulationStateResponse

Control_Types.

SegmentSimulationState_Response;

-- Destination : 105

FlightControlsSegment_TrainingModeResponse

Control_Types.
-- SegmentTrainingý_ModeResponse;
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-- Destination : 105

. Flight ControlsPerformanceTest_Response
ControlTypes.

PerformanceTestResponse;

-- Destination :105

Flight_Controls_-Off fLine DiagnosticResponse

Control_Types.
Of f LineDiagnosticResponse;

-- Destination :105

Flight_Controls_-RemoteControlledDiagnosticResponse

Control_Types.
RemoteControlled DiagnosticResponse;

O -- Destination :105

Flight_Controls_-On_-LineDiagnostic Response

ControlTypes.

OnLineDiagnosticResponse;

-- Destination :105

Flight_ControlsScoring_Response

Control_Types.

Scoring_ýResponse;

-- Destination :105

~ end Flight_ControlsOutputInterface;
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--------- ----- ------------------ -- ----------- -

-- %Z% Unit Name: FlightDynamics_Output_InterfaceTypes

. -- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: ttbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: 90M%

-- %Z% Delta ID: %it

-- %Z% Delta Date: %Gi

-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies types for messr7es which are output only

-- by the FlightDynamics segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, MovingModel_Types, GlobalMessage_Types and
-- ServiceFunctionTypes.

(. -- Adaptation:

-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated
or

-- the requirements for the simulator. As a general rule, the contents

-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with EngineeringUnits;
with GlobalMessageTypes;

package Flight_DynamicsOutput_InterfaceTypes is

-- / 10.6 Flight Dynamics Output Interface Types *
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-- 1 10.6.1 Aircraft/Simulator Specific Flight Dynamics Types

type Touchdown Location is
LeftWheel,
RightWheel,
LeftWing,
RightWing,
Tail,
Nose);

-- / 10.6.2 Aircraft/Simulator Reusable Flight Dynamics Types

' type Flight_DynamicsHydraulic_ComponentFlowArray is
array (GlobalMessageTypes.FlightDynamicsHydraulicComponent)
of EngineeringUnits.GalPer_Min;

type BuffetStatus is
record

BuffetVibration GlobalMessageTypes.VibrationCharacteristics;
-- PHC

BuffetState Base_Types.DiscreteState; -- PHC
end record;

type TouchdownState is
InAir,
OnGround,

OnSea);

type WheelStatusData is
record

WheelSpeed : EngineeringUnits.RPM; -- PHC, FC
TireBlowOut : BaseTypes.DiscreteState; -- PHC
TireSlip_Angle : EngineeringUnits.Degrees; -- PHC

Tire-Skid : Base_Types.DiscreteState; -- PHC, FC
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end record;

. type Landing_GearCompressionRateArray is
array (Global_-Message_Types.AircraftLanding_Gear) of

Engineering_Units.FeetPerSec;

type WeightOnWheelsArray is

array (Global_-Message_Types.AircraftLanding_Gear) of

BaseTypes.DiscreteState;

type Wheel_-Status_-Array is

array (GlobalMessage_Types.AircraftWheel) of WheelStatusData;

-110.6.3 Flight Dynamics Segment Output Records

(. .... * **** *** *******ucin

-I10.6.3.1 Equations of Motion

type EquationsOfMotionMaxRate is

record

FlightParameters-WindAxis : Engineering_Units.

Angular_-Position_Components;

--FC, IOS,NAV,PHC, WPN
OwnshipAngularAcceleration :Engineering_Units.

Angular_-AccelerationComponents;

--PHC
Ownship_Angular Position :Engineering__Units.

Angular_-Position_-Components;

--PHC, NAV
Ownship__AngularVelocity :Engineering_ýUnits.

Angular_-Velocity_Components;

--105S, NAV, PRO, VIS, FC

Ownship_:AttitudeRelative To Deck :Engineering_Units.
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AngularPositionComponents;

--NAV
Ownship_EarthAxis Acceleration :EngineeringUnits.

EarthAcceleration Components;

--NAV, PHC

ownshipEarthAxis Position :Engineering_Units.
EarthPosition_Components;

--EW, IOS, NAV-RDR, VIS

Ownship_EarthAxisVelocity :Engineering_ Units.
EarthVelocity_Components;
--EW, IOS, NAy, RDR

Ownship_LinearAcceleration :EngineeringUnits.
Linear_-AccelerationComponents;

--NAy, PHC

Ownship_ýLinear Velocity :EngineeringUnits.
Linear_-Velocity_Components;

--NAy

BuffetOutput : BuffetStatus;
--PHC

end record;

.type EquationsOfMotionQuarterRate is

record

Equivalent_-Airspeed Engineering_Units.Knots; --PHC

MachNumber Engineering_Units.MachRange; -- FC, PRO, 105,
PHC, NAV

GroundSpeed EngineeringUnits.Knots; --PHC, NAV, 105,
EW

TrueAirspeed Engineering_Units.Knots; --WPN, PRO, IOS,
EW, NAV

end record;

-- SEND-ON-CHANGE

type StallOnsetFlags is (NoStallOnset, StallOnset);

-- * ** *** ** ** ** * **Funct ion:

-110.6.3.2 Weight and Balance
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type WeightAndBalance_Eighth Rate is
record

*AircraftGrossWeight :Engineering_Uriits.Pounds;

_--OS
ElectricalLoads : Global_-MessageTypes.

AircraftElectricalBus Load-Array;
--FS

HydraulicComponentFlows :FlightDynamicsHydraulicComponentFlowArray;

--FS
FuelTankData :GlobalMessageý_Types.FuelTankQuantity__Array;

--FS
Ownship_CG _Position :Engineering_Upnits.Linear PositionComponents;

-- FS, lOS
end record;

-- * ** * * * * * * u c i n

-I10.6.3.3 Forces and Moments

O type ForcesAndMomentsEighthRate is
record
Landing_Gear_Compression Rate :Landing_Gear_CompressionRateArray;

--PHC
NormalLoadFactor Engineering_Units.Gravity;

--FC, PHC
OwnshipDrift Rate .Engineeri ngUnits. Linear Velocity__Components;

_--OS
WeightOnWheels :WeightOnWheelsArray;

--FC, PRO, WPN, NAV, PHC, FS
WheelStatus :WheelStatusArray;

--FC, PHC
end record;

-- SEND-ON-CHANGE

~j type TouchdownData is
record
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Location : TouchdownLocation;
State : Touchdown-State;

end record;

-- ***************Funct*ion

-- I 10.6.3.4 Envelope Violation

-- SEND-ON-CHANGE ONLY

type StructuralCrashFlags is (No_Crash, Crash);

-- ***************Function:

-- I 10.6.3.5 Flight Dynamics Support
m-- *

-- See ControlTypes for responses to IOS

10.6.4 Flight Dynamics Representation Specs

private

-- Declarations to make representation specs more readable

Bytes . constant :- 8; -- Bits per byte
ByteSize constant :1 1 * Bytes;
Halfword Size constant := 2 * Bytes;
WordSize : constant := 4 * Bytes;

Angular Position Components Size : constant .-
EngineeringUnits.AngularPositionComponents_Size;

AngularAccelerationComponents Size : constant :-
Engineering Units.AngularAcceleration ComponentsSize;
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Angular_-VelocityComponentsSize : constant :

Engineering_ýUnits.Angular -Velocity_Components Size;

EarthAccelerationComponentsSize :constant :

Engineering_Units.EarthAcceleration_ComponentsSize;

EarthPositionComponentsSize :constant :-
Engineering_Units.Earth_-PositionComponentsSize;

EarthVelocity_Components Size :constant :

Engineering_Units.Earth_-Velocity_ComponentsSize;

LinearAccelerationComponents Size :constant :

Engineering_ýUnits.Linear_-AccelerationComponentsSize;

LinearVelocity_ComponentsSize :constant :-

Engineering_Units.LinearVelocity_ComponentsSize;

Linear_-PositionComponentsSize :constant :
EngineeringUnits.Linear_-Position_-ComponentsSize;

VibrationCharacteristicsSize :constant :

Global_-Message_Types.Vibration Characteristics Size;
Aircraft_-ElectricalBusLoadArray_Size :constant :=

Global_-Message_Types.AircraftElectricalBusLoadArray_Size;
FuelTankQuantity__Array_Size :constant :-

GlobalMessage_Types.FuelTankQuantity_,Array_Size;

, -- 10.6.3.1
for BuffetStatus use

record
Buffet-Vibration at 0

range 0. .Vibration -Characteristics Size-l;
BuffetState at VibrationCharacteristics_Size/Bytes

range 0. .Byte_Size-1;

end record;

Buffet_-StatusSize :constant
Vibration -Characteristics-Size + Byte_Size;

for BuffetStatus'size use BuffetStatusSize;

for Equations Of Motion Max Rate use
record

FlightParametersWindAxis

at 0
range O..Angular -Position_ComponentsSize-i;

Ownship__AngularAcceleration

at Angular_-Position_-ComponentsSize/Bytes
range O..AngularAccelerationComponentsSize-i;
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OwnshipAngularPosition
at Angular Position Components_Size/Bytes +

Angular AccelerationComponents_Size/Bytes
range O..Angular Position_ComponentsSize-i;

Ownship_AngularVelocity
at Angular PositionComponents_Size/Bytes +

AngularAccelerationComponents_Size/Bytes +
AngularPosition_ComponentsSize/Bytes

range 0..AngularVelocity_ComponentsSize-i;
Ownship_AttitudeRelativeToDeck

at Angular PositionComponents_Size/Bytes +
AngularAccelerationComponents_Size/Bytes +
AngularPositionComponents_Size/Bytes +
AngularVelocityComponents_Size/Bytes

range O..Angular PositionComponentsSize-i;
Ownship_EarthAxisAcceleration

at AngularPositionComponents_Size/Bytes +
AngularAccelerationComponents_Size/Bytes +
AngularPositionComponentsSize/Bytes +
Angular_VelocityComponents_Size/Bytes +
Angular PositionComponentsSize/Bytes

range 0..EarthAccelerationComponentsSize-i;
Ownship_EarthAxisPosition

at AngularPositionComponents_Size/Bytes +
AngularAccelerationComponents_Size/Bytes +
Angular PositionComponents_Size/Bytes +
AngularVelocityComponentsSize/Bytes +
AngularPosition_ComponentsSize/Bytes +

EarthAccelerationComponents_Size/Bytes
range 0..EarthPositionComponentsSize-i;

Ownship_EarthAxisVelocity
at AngularPosition_ComponentsSize/Bytes +

AngularAccelerationComponentsSize/Bytes +

AngularPositionComponents_Size/Bytes +
Angular_VelocityComponents_Size/Bytes +
AngularPositionComponents_Size/Bytes +
EarthAccelerationComponents_Size/Bytes +
EarthPositionComponents_Size/Bytes

range O..EarthVelocity_ComponentsSize-i;
Ownship_LinearAcceleration

at AngularPositionComponentsSize/Bytes +
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Angular_-Acceleration_-Components_Size/Bytes +

AngularPositionComponentsSize/Bytes +

AngularVelocity_Components_-Size/Bytes +

AngularPosition_-Components_Size/Bytes +

Zarth Acceleration_-Components_Size/Bytes +

EarthPositionComponentsSize/Bytes +

EarthVelocityComponentsSize/Bytes

range 0. .Linear_-Acceleration_Components_Size-i;

Ownship_LinearVelocity

at Angular_-Position_-Components_Size/Bytes +

Angular_-AccelerationComponentsSize/Bytes +

Angular_-Position_ComponentsSize/Bytes +

Angular_-Velocity_ComponentsSize/Bytes +

Angular_-PositionComponents_Size/Bytes +

Earth_-AccelerationComponents_Size/Bytes +

Earth_-Position_-Components_Size/Bytes +

Earth_-VelocityComponentsSize/Bytes +

Linear_-AccelerationComponentsSize/Bytes

range 0.. LinearVelocity_..ComponentsSize-i;

BuffetOutput

at Angular -Position -ComponentsSize/Bytes +OAngular-Acceleration-ComponentsSize/Bytes +
Angular_-Position_-Components_Siae/Bytes +

Angular_-velocityComponents_-Size/Bytes +

Angular_-Position_ComponentsSize/Bytes +

Earth_-Acceleration Components_Size/Bytes +

Earth_-Position_-Components_Size/Bytes +

Earth_-Velocity_ComponentsSize/Bytes +

Linear_-AccelerationComponents_Size/Bytes +

Linear_-Velocity_Components Size/Bytes

range 0. .BuffetStatusSize-i;

end record;

for Equations_-OfIMotion_-MaxRate' size use

AngularPosition_ComponentsSize +

AngularAccelerationComponentsSize +

Angular PositionComponentsSize +

AngularVelocity_ComponentsSize +

Angular_-Position_-componentsSize +

EarthAcceleration ComponentsSize +

Earth -Positi on Components Size +

Earth Velocity_ComponentsSize +
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Linear AccelerationComponentsSize +
Linear_-Velocity_ComponentsSize +

* Buffet Status Size;

for Equations OfMotionQuarterRate use
record

Equivalent_-Airspeed at 0 range 0..WordSize-i;
Mach_-Number at 4 range 0. .WordSize-i;
Ground_-Speed at 8 range 0..Word_-Size-i;
True_,Airspeed at 12 range 0..Word Size-i;

end record;

for Equations_7Of_-MotionQuarterRate' size use
4 * WordSize;

for StallOnsetFlags'size use 8;

-- 10.6.3.2

NumberOfFlightDynamicsHydraulicComponents :constant :

GlobalMessage_Types.FlightDynamicsHydraulicComponent'pos(

Global_-Message_Types.Flight_-Dynamics_-Hydraulic_-Component'last)-

Global_-Message_Types.FlightDynamicsHydraulicComponent'pos0 GlobalMessage_Types.FlightDynamicsHydraulicComponent' first) +

Flight_-DynamicsHydraulicComponentFlowArray_Size :constant :

Number_-Of_-FlightDynamics_Hydraulic Components * Word-Size;
for FlightDynamicsHydraulicComponentFlowArray' size use

FlightDynamicsHydraulicComponentFlow Array Size;

for WeightAndBalanceEighthRate use
record
AircraftGrossWeight

at 0

range 0..WordSize-i;
ElectricalLoads

at WordSize/Bytes

range 0..AircraftElectricalBusLoad ArraySize-i;
HydraulicComponentFlows

at Word_-Size/Bytes +
AircraftElectricalBus_-Load_-Array_Size/Bytes

range 0..FlightDynamicsHydraulic-ComponentFlowArraySize-i;

FuelTankData
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at ViordSize/Bytes +
AircraftElectricalBusLoadArray_Size/Bytes +

FlightDynamicsHydraulicComponentFlowArray_Size/Bytes

range 0.. FuelTankQuantity_ýArray_Size-i;
Ownship_CGPosition

at WordSize/Bytes +
Aircraft_-ElectricalBusLoadArray_Size/Bytes +

FlightDynamics_-Hydraulic_ComponentFlowArray_Size/Bytes +

Fuel_-TankQuant ity_,ArraySi ze/Bytes

range 0. .Linear PositionComponentsSize-i;

end record;

for Weight_-And_-BalanceEighthRate' size use

WordSize +

AircraftElectricalBusLoadArray_Size +
FlightDynamicsHydraulicComponentFlowArraySize +
FuelTankQuantity_,Array_Size +
LinearPositionComponentsSize;

-- 10.6.3.3

Number_-Of_-Landing_Gear :constant :

Global_-Message_Types.Aircraft_-Landing_Gear'pos0Global_-MessageTypes.AircraftLanding_GPearI last) -
Global_-Message_Types.Aircraft_-Landing_Gear'pos(

GlobalMessage_Types.AircraftLanding_Gear' first) + 1;

Landing_Gear_-Compression RateArraySize :constant :

NumberOfLanding_Gear * WordSize;

for Landing_.Gear_-CompressionRateArray' size use
Landing_GPear_CPompressionRateArray_Size;

Weight_-On_-Wheels_-ArraySize :constant :

Number_-OfLandingGear * Byte_Size;

for WeightOnWheelsArray'size use
WeightOnWheelsArraySize;

for Wheel_-StatusData use

record
WheelSpeed at 0 range 0. .Word_-Size-i;
Tire_Slip_.Angle at 1 * WordSize/Bytes range 0. .WordSize-i;
TireSkid at 2 * WordSize/Bytes range 0. .Byte_Size-i;

-- 3 bytes spare
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end record;
WheelStatusDataSize :constant :- 3 * WordSize;

* ~for Wheel Status Data' size use Wheel Status Data Size;

Wheel_-Status_-Array_Size :constant :-

Number_-Of_-Landing_Gear * WheelStatusData Size;
for WheelStatus Array' size use WheelStatus Array_Size;

for ForcesAndMoments_EighthRate use
record

Landing_Gear_CompressionRate

at 0
range 0. .Landing_GearCompressionRateArray_Size-l;

NormalLoadFactor

at Landing_Gear_CompressionRateArray_Size/Bytes

range 0. .Word_-Size-i;

Ownship_Drift_-Rate

at Landing_Gear_-CompressionRateArray_Size/Bytes +

WordSize/Bytes

range 0. .Linear -Velocity_Components Size-i;

Weight_-OnWheels0at Landing_2GearCompressionRate_-ArraySize/Bytes +
WordSize/Bytes +

LinearVelocity__ComponentsS ize /Bytes
range 0. .Weight_-On_-WheelsArraySize-l;

-- one byte spare

WheelStatus

at Landing_ýGear_Compres sionRateArray_S ize /Bytes +

WordSize/Bytes +

Linear_-Velocity_Components_-Size/Bytes +
WeightOnWheelsArraySize/Bytes +
Byte_Size/Bytes

range 0. .WheelStatusArray_Size-i;

end record;
for Forces_-And_-Moments_EighthRate' size use

Landing_GearCompression RateArraySize +

WordSize +

LinearVelocity_ComponentsSize +
WeightIOn_-WheelsArray_Size +

Byte_Size +

WheelStatusArray_Size;
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for Touchdown Location'size use 8;

for TouchdownData use
record

Location at 0 range 0..Byte_Size-i;

State at I range 0..Byte Size-i;
end record;
for TouchdownData'size use 2 * Bytes;

-- 10.6.3.4

for StructuralCrashFlags'size use 8;

end FlightDynamicsOutput_InterfaceTypes;
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S%Z% Unit Name: FlightDynamicsOutput_Interface. %Z% Source Pathname: %P%

S%Z% Unit Type: Package Spec (no body)
S%Z% Unit ID: (tbd)

%Z% Author: Gary Kamsickas, Bob Crispen, et al.

S%Z% Date of Origin: 12 August 1993
S%Z% SCCS Filename: %M%

S%Z% Delta ID: %I%

S%Z% Delta Date: %G%
S%Z% Current Release: %R%

----------------------------------------------------------------------

-- Purpose:

-- This package specifies all the message objects which are sent by the
-- Flight_Dynamics segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator
requirements.
-- The messages associated with these functions need not be sent, and

-- should therefore be deleted or commented out.

-- Each message declaration is followed jy a comment line containing
-- "Destination:" and the abbreviations of the segment(s) whic receive
-- this message. These comments should be modified to accot.. )r

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is abcent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed:for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

w ith FlightDynamicsOutput_InterfaceTypes;
with Control_Types;
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package F]l.ghtDynamicsOutputInterface is

-- ! 10.7 Flight Dynamics Output Interface *

-- ***************Function:

-- I 10.7.1 Equations of Motion

Equations Of MotionMaxRateOutputs
FlightDynamicsOutput_InterfaceTypes.
EquationsOfMotionMaxRate;

-- Destination: ENV, EW,FC,IOS,NAV,PHC,PRO,RDR,VIS,WPN0
Equations Of MotionQuarterRateOutputs

FlightDynamicsOutput_Interface_Types.
EquationsOfMotionQuarterRate;

-- Destination: ENV, EW, FC, IOS, NAV, PHC, PRO, WPN

-- SEND-ON-CHANGE OUTPUTS

StallOnset :
Flight_DynamicsOutputInterface_Types.

StallOnsetFlags;

-- Destination: NAV

__***************Function
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-- / 10.7.2 Weight and Balance

. WeightAndBalanceEighthRate_Outputs
Flight_DynamicsOutputInterface_Types.
WeightAndBalance_Eighth_Rate;

-- Destination: FS, IOS, NAV

-- ***************Function:

-- / 10.7.3 Forces and Moments

ForcesAndMoments_EighthRateOutputs

FlightDynamicsOutput_InterfaceTypes.
Forces_AndMoments_EighthRate;

- Destination: FC, FS, NAV, PHC, PRO, WPN

-- SEND-ON-CHANGE OUTPUTS

TouchdownMessage :
FlightDynamics_OutputInterfaceTypes.
TouchdownData;

-- Destination: VIS, IOS, FS, FC

-- ***************Function:

-- / 10.7.4 Envelope Violation

-- SEND-ON-CHANGE OUTPUTS

• OwnshipStructuralCrash
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Flight_-Dynamics_-Output_InterfaceTypes.

. ~Structural Crash Flags;

-- Destination: ENV, 105

- -*** **** ******** Function:

-I10.7.5 Flight Dynamics Support

-- SEND-ON-CHANGE OUTPUTS

FlightDynamics_Segment_SimulationStateResponse

Control_Types.

SegmentSimulationStateResponse;

-- Destination : 105

O FlightDynamics_Segment_TrainingModeResponse
ControlTypes.

Segment Training_M1odeResponse;

-- Destination : 105

Flight_Dynamics_-PerformanceTestResponse

Control_Types.

PerformanceTestResponse;

-- Destination : 105

FlightDynamicsOffLineDiagnosticResponse

Control_Types.

Of fLineDiagnosticResponse;

IiDestination : 105
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Control_Types.
RemoteControlledDiagnosticResponse,

-- Destination :105

Flight __Dynamics __On -Line Diagnostic Response

Control_Types.

OnLineDiagnosticResponse;

-- Destination : OS

FlightDynamicsScoring_Response

Control_Types.

Scoring_Response;

-- Destination :105

end FlightDynamicsOutput_Interface;
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-- %Z% Unit Name: Propulsion_Output_Interface Types

-- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)
-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID:

-- %Z% Delta Date:

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the Propulsion segmcnt. Other packages

-- that include types that may be sent by this segment include
-- ControlTypes, Moving_Model_Types, GlobalMessageTypes and
-- Service Function_Types.

-- Adaptation:4 I The section containing the aircraft/simulator specific types must be
modified to match the requirements of the aircraft being simulated

or

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed

-- to require little or no modification.

with BaseTypes;
with EngineeringUnits;
with GlobalMessageTypes;

package PropulsionOutput_InterfaceTypes is

-- 1 10.8 Propulsion Output Interface Types *
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--1 10.8.1 Aircraft/Simulator Specific Propulsion Types

-- Declare all D/Os in the flight station that this segment will

-- turn on or of f

type Propulsion_-DiscreteOutputs is

EECCaution Light,

BUGCaution Light,

JFSRun_Light,

HydOilPressureWarning_Light,

Engine_-Warning_ýLight,
Engine_-FireWarning_Light,

Overheat -Caution_Light,
EPUGeneratorFail Light,
EPUPing._FailLight,

MainGeneratorFailLight,

EPURunLight,

EPUHydraznLight,. EPUAir_Light,
EPUFired);

--I10.8.2 Aircraft/Simulator Reusable Propulsion Types

type Engine_Inlet_-Area_-Array is
array (Global_-Message_Types.Aircraft_Engine)

of Engineering_Units.Normalized;
--0.0 - fully closed

--1.0 - fully opened

type TemperaturePressureData is
record

Temperature :Engineering_Units.DegreesC;
Pressure :EngineeringUnits.PSI;

* end record;
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* type Engine_Temperature_-PressureIArray is

array (GlobalMessage -Types.AircraftEngine)

of TemperaturePressureData;

type CompressorData is

record

Inlet_Fan_Speed :Engineering_UPnits.RPM;

LowSpeedCompress-orSpeed :Engineering_ýUnits.RPM;

High_Speed_-CompressorSpeed :Engineering_Units.RPM;

end record;

type EngineCompressorDataArray is

array (Global_-Message_-Types.Aircraft_Engine)

of Compressor-Data;

type EngineIVibrationCharacteristicsArray is

array (Global_-MessageTypes.Aircraft_Engine)

of GlobalMessage_Types.Vibration Characteristics;. type EngineTurbineData is
record

Turbine_-Fan_-Speed :Engineering_Units.RPM;

Turbine_-InletTemperature :EngineeringUnits.DegreesC;

end record;

type EngineTurbineDataArray is

array (Global_-Message_Types.AircraftEngine)

of EngineTurbine Data;

type Engine_ThrustData is

record

Thrust :Engineering_-Units.Pounds;

ThrustReverserPosition : Engineering Units.Normalized;

--0.0 = fully retracted

--1.0 = fully extended

end record;

type EngineIThrustDataArray is

(array (Global_-Message_Types.AircraftEngine)

* of EngineThrust Data;
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type Fired_,Array is array (GlobalMessage_Types.Aircraft_Engine)

of FiredState;

type Engine_GearData is

record
Accessory_Gearbox_Speed :EngineeringUnits.RPM;

Constant Drive_Speed :Engineering_Units.RPM;
PTOShaft_Speed :Engineering-tUnits.RPM;

end record;

type EngineIGearDataArray is
array (Global_-Message_Types.AircraftEngine)

of EngineGearData;

type APUData is

record
Actual_-Fuel_-Flow :Engineering_Units.Lbs_-PerHour;

*ShaftSpeed :Engineering_Units.RPM;
ExhaustGasTemperature :EngineeringUnits.DegreesC;
Oil GlobalMessageTypes.FluidCharacteristics;

BleedAir :TemperaturePressureData;

end record;

type APUDataArray is array (GlobalMessage_Types.AircraftAPU)
of APUData;

type FuelFlow-Array is
array (Global_-Message_Types.Aircraft_Engine)

of Engineering_Units.LbsPer Hour;

type EngineNozzleData is
record

NozzleArea :Engineering_Units.Normalized;

--0.0 = fully closed
--1.0 - fully opened

ExhaustGasTemperature :Engineering_Units.DegreesC;
EPR :BaseTypes.Float_32;

end record;
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array (GlobalMessage_Types.Aircraft_Engine)

of EngineNozzleData;

type EngineFluid CharacteristicsArray is

array (GlobalMessage_Types.Aircraft_Engine)

of GlobalMessageTypes.FluidCharacteristics;

type PropulsionHydraulicComponentFlowArray is

array (GlobalMessageTypes.PropulsionHydraulic Component)

of EngineeringUnits.GalPerMin;

NumberOfPropulsionDiscreteOutputs : constant :

PropulsionDiscreteOutputs'pos (PropulsionDiscrete_-Outputs'last)-

Propulsion DiscreteOutputs'pos (Propulsion DiscreteOutputs' first)
+ 1;

10.8.3 Propulsion Segment Output Records

-- ******* ********Function:**********

-I10.8.3.1 Engine Inlet

type EngineInletSystemQuarter Rate is
record

EngineInletArea .Engine_InletAreaArray;

--FS, 105
Engine InletTemperaturePressure EngineTemperature_7PressureArray;

--FS, 105

end record;
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-- / 10.8.3.2 Core Engine

type Core_EngineHalfRate is
record

EngineCompressor Engine_Compressor Data Array; -- FS,IOS,PHC
EngineProbes Engine_TemperaturePressureArray; -- FS
EngineVibration EngineVibrationCharacteristicsArray;--PHC
EngineTurbine Engine_TurbineDataArray; -- FS,IOS,PHC

end record;

-- **************Function:

-- / 10.8.3.3 Thrust Generation

type ThrustGenerationQuarterRate is
record

EngineThrust : EngineThrustDataArray;--FD, IOS, PHCO end record;

-- See 10.8.3.2 above for definition of FiredArray

-- **************Function:

-- / 10.8.3.4 Starting System

-- SEND-ON-CHANGE ONLY

-- See 10.8.3.2 above for definition of FiredArray

-- ***************Function:

-- / 10.8.3.5 Engine Bleed Air System

S type Bleed AirSystem_QuarterRate is
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record
EngineBleedAir : Engine_TemperaturePressureArray; -- FS, IOS

EngineAntiIcing : Engine_TemperaturePressureArray; -- FS, IOS

end record;

-- ***************Function:

-- / 10.8.3.6 Transmission System

type Transmission_SystemQuarterRate is

record
EngineGear : EngineGearData Array; -- FS

end record;

-- ***************Function:

-- / 10.8.3.7 Auxiliary Power Unit System

type Auxiliary_PowerUnitQuarterRate is

record

APU : APUDataArray; -- FS, PHC, IOS
end record;

-- ***************Function:

-- / 10.8.3.8 Engine Fuel System

type EngineFuelSystem_QuarterRate is
record

ActualEngine_FuelFlow : FuelFlowArray; -- FS, IOS

end record;

--***************Function
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-- / 10.8.3.9 Engine Exhaust System

type EngineNozzleHalfRate is
record

EngineNozzle : EngineNozzleDataArray; -- FS

end record;

-- ***************Function:

-- I 10.8.3.10 Engine Oil System

type EngineOil_SystemEighthRate is
record

EngineOil : EngineFluidCharacteristicsArray; -- FS,IOS
end record;

e __***********Fu***t***:

-- / 10.8.3.11 Propulsion Support

type Propulsion_Support_SixteenthRate is
record

ElectricalLoads . GlobalMessage_Types.
AircraftElectricalBusLoadArray;--FS

HydraulicComponentFlows : Propulsion_HydraulicComponentFlow Array;--FS
end record;

-- SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type PropulsionDiscreteOutputAndState is
record

Name : PropulsionDiscreteOutputs;

A-184



D495-10735-1

20 August 1993

State : Base Types.Discrete State;
end record;

... or it will collect the discretes into an array;

subtype PropulsionDiscreteOutputCount is

BaseTypes.UnsignedInteger_32
range l..NumberOfPropulsionDiscreteOutputs;

type Propulsion DiscreteOutputArray is array (

PropulsionDiscreteOutputCount) of
PropulsionDiscreteOutputAndState;

... and send the ones which have changed in one of these messages:

type Propulsion DiscreteOutputList is
record

Number Of DOs : PropulsionDiscreteOutputCount;
Discrete Outputs : PropulsionDiscrete OutputArray;

end record;

-- See ControlTypes for responses to IOS

____* **** * ** * ************ * *** * ** ** *** * ** *** *

-- / 10.8.4 Propulsion Representation Specs

-- _*********** *** ** * *** * ** ** ** * ** *** ** * *** *

private

-- Declarations to make representation specs more readable

Bytes : constant :- 8; -- Bits per byte

Byte_Size : constant :1 * Bytes;

Word Size : constant :- 4 * Bytes;

Number Of Engines : constant :-

GlobalMessageTypes.AircraftEngine'pos
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Global_-Message_Types.Aircraft_Engine'last)-

GlobalMessageTypes.AircraftEngine'pos (

GlobalMessage_Types.Aircraft_Engine'first) + 1;

-- 10.8.3.1

Engine InletAreaArray_Size :constant :

Number_-Of_-Engines * WordSize;

for Engine_-InletAreaArray' size use

EngineInletAreaArrov Size;

for TemperaturePressureData use

record

Temperature at 0 * Word_-Size/Bytes range 0. .WordSize-i;

Pressure at 1 * WordSize/Bytes range 0. .Word Size-i;

end record;

Temperature_-PressureDataSize :constant :

2 * WordSize;

for TemperaturePressure_-Data' size use

TemperaturePressure DataSize;

Engine -TemperaturePressureArray_Size :constant :

Temperature_-Pressure -Data -Size * NumberOfEngines;

for Engine_Temperature_-Pressure Array'size use

Engine_TemperaturePressureArraySize;

for Engine_Inlet_SystemQuarter Rate use

record
Engine_InletArea

at 0

range 0. .Engine_Inlet_-Area_-Array_Size-i;
Engine_Inlet_-Temperature_-Pressure

at Engine_-Inlet_-Area_-Array_Size/Bytes

range 0. .EngineTemperaturePressureArray_Size-i;

end record;

for Engine_Inlet_-System_-Quarter_-Rate' size use

Engine_Inlet_-AreaArray_Size +

Engine_TemperaturePressureArraySize;

-- 10.8.3.2

fo Compressor-Data use

record
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InletFanSpeed
at 0 * Word_-Size/Bytes range 0. .WordSize-i;

LowS?eed_Compressor_Speed

at 1 * WordSize/Bytes range 0. .WordSize-i;
High_SpeedCompressor_Speed

at 2 * Word Size/Bytes range 0. .Word Size-i;

end record;

Compressor_-Data-Size :constant :- 3 * WordSize;

for CompressorData' size use CompressorData Size;

Engine_CompressorDataArray__Size :constant :

Compressor Data Size * Number_-Of_-Engines;

for EngineCompressorDataArray' size use

Engire_CompressorDataArraySize;

Vinration_-Characteristics-Size :constant :

Global MessageTypes.Vibration Characteristics Size;

Engine_-VibrationCharacteristi~csArray_Size :constant

vibration_-Characteristics-Size * NumberOfEngines7

for Engine_-VibrationCharacteristicsArray' size use

C . Engine VibrationCharacteristics Array_Size;

for Engine_TurbineData use

record

TurbineFan_Speed
at 0 * Word_-Size/Bytes range 0. .WordSize-i;

TurbineInletTemperature

at 1 * WordSize/Bytes range 0. .WordSize-i;

end record;

Engine -TurbineData-Size : constant :=2 * WordSize;

for Engine_TurbineData' size use EngineTurbineDataSize;

EngineTurbi'Lne DataArray_Size :constant :

Engine_Turbine_-Data_-Size * NumberOf_Engines;

for Engine_-Turbine -DataArrays size use

Engi-neTurbineDataArray_Size;

for Core_EngineHalfRate use
record

EngineCompressor
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range 0. .Engine_CompressorDataArray_Size-i;

EngineProbes
at Engine_Compressor_-DataArraySize/Bytes
range 0. .Engine_TemperaturePressureArray_Size-i;

EngineVibration

at Engine_-CompressorDataArray_Size/Bytes +

EngineTempe ratu reP res sureArray_Si ze /Bytes

range 0. .EngineVibrationCharacteristicsArray_Size-i;

Engine_Turbine
at Engine_Compressor_-Data_-ArraySize/Bytes +

Engine_TemperaturePressureArraySize/Bytes +

Engine_-VibrationCharacteristicsArray_Size/Bytes

range 0. .Engine_TurbineDataArraySize-i;

end record;
for Core_Engine_-Half_-Rate' size use

Engine_-CompressorDataArray_Size +

EngineTemperaturePressureArraySize +

Engine_-VibrationCharacteristicsArraySize +

Engine Turbine DataArray_Size;

0O -- 10.8.3.3
for Engine_ThrustData use

record

Thrust

at 0 * Word_-Size/Bytes range 0. .Word Size-i;

ThrustReverserPosition

at 1 * WordSize/Bytes range 0. .Word Size-i;

end record;
Engine_-Thrust_-DataSize :constant :=2 * WordSize;

for Engine_ThrustData' size use Engine_ThrustData Size;

Engine_-ThrustData Array_Size :constant :

Engine_Thrust_-Data_-Size * NumberOfEngines;

for Engine_Thrust_-DataArray' size use

Engine_ThrustDataArray_Size;

for Thrust_-GenerationQuarterRate' size use

EngineThrustDataArray_Size;

FiredState Size : constant :- 8;
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for FiredState' size use Fired State Size;

for FiredArrays size use

FiredStateSize *NumberOf_Engines;

-- 10.8.3.5

for BleedAirSystemQuarterRate use

record

Engine_Bleed Air

at 0

range 0. .Engine_TemperaturePressureArraySize-i;

EngineAnti_Icing

at Engine_Temperature_-PressureArraySize/Bytes

range 0.. Engine_TemperaturePressureArray_Size-i;

end record;
for Bleed_-Air_-system_-Quarter_-Rate' size use

2 * EngineTemperaturePressure ArraySize;

-- 10.8.3.6

for Engine GearData use

record

(je Accessory Gearbox Speed
at 0 * Word_-Size/Bytes range 0. .WordSize-i;

ConstantDriveSpeed
at 1 * Word_-Size/Bytes range 0. .WordSize-i;

PTOShaftSpeed

at 2 * WordSize/Bytes range 0. .Word Size-i;

end record;
EngineGearDataSize :constant :

3 * WordSize;

for EngineGearData' size use

EngineGearDataSize;

EngineIGear_-Data_-Array_Size :constant :

EngineGearData Size * NumberOfEngines;

for Engine_Gear_-DataArray' size use

EngineGearDataArray_Size;

for Transmission_System QuarterRates size use

Engine_GearData ArraySize;
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-- 10.8.3.7

NumberOf-APUs constant :

Global Message_Types.AircraftAPU'pos

Global_-Message_Types.AircraftAPU'last)-

Global_-Message_Types.AircraftAPU'pos(
G~lobalMessage_Types.AircraftAPU'first) + 1;

FluidCharacteristicsSize :constant :=

GlobalMessageTypes.FluidCharacteristicsSize;

for APUData use

record
ActualFuelFlow

at 0 * WordSize/Bytes range O..WordSize-i;

Shaft_Speed

at 1 * WordSize/Bytes range 0. .WordSize-i;

ExhaustGasTemperature

at 2 * WordSize/Bytes range 0..Word Size-i;

Oil

at 3 * WordSize/Bytes range 0. .Fluid Characteristics Size-i;

Bleed Air

at 3 * Word_-Size/Bytes + FluidCharacteristics-Size/Bytes

range 0.. TemperaturePressureDataSize-i;-

end record;

APUDataSize :constant :

3 * WordSize +

TemperaturePressureDataSize +

FluidCharacteristics Size;

for APUData' size use APUDataSize;

APUDataArray_Size :constant :

APU DataSize * NumberOfAPtis;

for APtIDataArray'size use APUDataArraySize;

for Auxiliary_PowerUnitQuarterRate'size use APU DataArray_Size;

-- 10.8.3.8

Fuel_-Flow_-Array_Size : constant :

WordSize * NumberOfEngines;

C46 for FuelFlowArray' size use FuelFlowArray_Size;
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O ~for Engine_Fuel_SystemQuarter Rate' size use FuelFlowArray_Size;
-- 10.8.3.9

for EngineNozzleData use

record

NozzleArea
at 0 * WordSize/Bytes range 0. .WordSize-i;

ExhaustGas_Temiperature
at 1 * WordSize/Bytes range 0. .WordSize-i;

EPR

at 2 * Word Size/Bytes range 0..WordSize-i;

end record;

Engine_-NozzleIData -Size :constant :

3 * wordSize;

for EngineNozzleData'size use EngineNozzleData Size;

EngineNozzleDataArray_Size : constant :

EngineNozzleDataSize * NumberOfEngines;

for Engine_-NozzleDataArray' size use

C . EngineNozzleDataArraySize;

for EngineNozzleHalf Rate'size use

EngineNozzleDataArray_Size;

-- 10.8.3.10

Engine_-Fluid -CharacteristicsArray_Size :constant

FluidCharacteristicsSize * NumberOf_Engines;

for EngineFluidCharacteristicsArray'size use
EngineFluidCharacteristicsArray_Size;

for EngineOilSystemEighthIRate' size use
Engine_FluidCharacteristicsArraySize;

-- 10.8.3.11

Number_-Of_-PropulsionHydraulicComponents :constant :

Global_-Message_Types.Propulsion_-Hydraulic_-Component'pos(

Global_-MessageTypes.PropulsionHydraulicComponentI last)-

GlobalMessage_Types.PropulsionHydraulicComponent'pos(

A-1 91



D495-10735-1i

20 August 1993

GlobalMessage_Types.Propulsion HydraulicComponent'first) + 1;

PropulsionHydraulic_ComponentFlow_-Array_Size :constant :

WordSize * NumberOfPropulsionHydraulicComponents;

Aircraft_-ElectricalBusLoadArray_Size :constant :-

GlobalMessage Types.AircraftElectricalBusLoadArray_Size;

for Propulsion_Support SixteenthRate use
record
ElectricalLoads

at 0
range 0. .Aircraft_-ElectricalBusLoadArraySize-i;

HydraulicComponent Flows

at Aircraft_-ElectricalBusLoadArray_Size/Bytes
range 0. .PropulsionHydraulic ComponentFlowArraySize-i;

end record;

for Propulsion_-SupportSixteenthRate' size use
AircraftElectricalBusLoadArray_Size +

PropulsionHydraulic__ComponentFlowArray_Size;

COPropulsion_-Discrete_-Output_-And_-StateSize :constant 2 *Bytes;
for Propulsion_-DiscreteOutput_,AndState' size use

PropulsionDiscreteOutputAndStateSize;

PropulsionTDiscrete_-OutputArray Size :constant

PropulsionDiscreteOutputAndStateSize*

NumberIOf_-PropulsionDiscreteOutputs;

for Propulsion_-Discrete_-OutputArray' size use
Propulsion DiscreteOutputArray_Size;

for PropulsionDiscreteOutputList use
record

NumberOfDOs at 0

range 0. .Word Size-i;
DiscreteOutputs at WordSize/Bytes

range 0..

PropulsionDiscreteOutputArray_Size-i;

end record;

(~vfor Propulsion Discrete_-Output_List'size use

C4 WordSize + Propulsion DiscreteOutputArraySize;
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. end Propulsion Out putInterfaceTypes;

A-193



D495-10735-i
20 August 1993

-- ------- - - - - - - ------- -- - -

IM Unit Name: PropulSionOutput_Interface
%Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)
-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%
-- %Z% Delta ID:

-- %Z% Delta Date:

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the

-- Propulsion segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator
requirements.
-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
"Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removedKfor a message,

-- it is clear that this message need not be sent, and the message

-- object declaration itself may be commented out or deleted.

with PropulsionOutput_InterfaceTypes;
with ControlTypes;
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package Propulsion_Output_Interface is

-- 1 10.9 Propulsion Output Interface *

-- ***************Function:

-- I 10.9.1 Engine Inlet System

Engine_InletSystemQuarterRateOutputs
PropulsionOutput_InterfaceTypes.

EngineInletSystemQuarterRate;

-- Destination: FS, IOS

-- ***************Function:

-- I 10.9.2 Core Engine

Core_EngineHalfRateOutputs
PropulsionOutput_Interface_Types.
CoreEngineHalfRate;

-- Destination: FS, IOS, PHC

-- ***************Function:

-- / 10.9.3 Thrust Generation
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ThrustGenerationfluarter.Rate OutPuts

PropulsionoutputInterface_Types.
ThrustGenerationQuarterRate;

-- Destination: ENV, FD, FS, IOS, PHC

-- SEND-ON-CHANGE OUTPUTS

AfterburnerFired :

PropulsionOutputInterface Types.

FiredArray;

-- Destination: ENV, FD, FS, PHC

-- ***************Function:

-- / 10.9.4 Starting System

-- SEND-ON-CHANGE OUTPUTS

Engine Fired
PropulsionOutput Interface_Types.

FiredArray;

-- Destination: FD, FS, PHC

-- ***************Funct*ion:

-- 1 10.9.5 Engine Bleed Air System

Engine.BleedAir SystemQuarterRateOutputs

PropulsionOutputInterfaceTypes.
Bleed Air System Quarter Rate;
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-- Destination: FS, IOS

-- ***************Function:

-- / 10.9.6 Transmission System

Transmission_SystemQuarterRateOutputs

PropulsionOutputInterface_Types.

TransmissionSystemQuarterRate;

-- Destination: FD, FS

-- ***************Function:

-- / 10.9.7 Auxiliary Power Unit System

Auxiliary_PowerUnit_SystemQuarter RateOutputs
Propulsion OutputInterface_Types.
AuxiliaryPowerUnitQuarterRate;

-- Destination: FS, IOS,PHC

-- ***************Function:

-- I 10.9.8 Engine Fuel System

Engine Fuel_SystemQuarterRateOutput
Propulsion OutputInterface_Types.
EngineFuelSystem_QuarterRate;

Destination: FS, IOS
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O __***************Function:

-- / 10.9.9 Engine Exhaust System

Engine_Exhaust_SystemHalfRateOutput
PropulsionOutputInterface_Types.
EngineNozzleHalfRate;

-- Destination : FS

-- ****************F*unction

-- / 10.9.10 Engine Oil System

EngineOilSystemEighthRateOutput
PropulsionOutput_InterfaceTypes.
EngineOilSystemEighthRate;

-- Destination: FS, IOS

-- ***************Function:

-- / 10.9.11 Propulsion Support

Propulsion_SupportSixteenthRateOutputs
PropulsionOutputInterface_Types.

PropulsionSupportSixteenthRate;

-- Destination: FS

-- SEND-ON-CHANGE OUTPUTS
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.PropulsionDiscreteOutput_Change:
PropulsionOutput_Interface_Types.
PropulsionDiscreteOutput_List,

-- Destination: FS

Propulsion_Segment_-Simulation StateResponse

Control_Types.

Segment SimulationStateResponse;

-- Destination : 105

Propulsion_Segment_-Train ingjModeRe sponse

Control_Types.

SegmentTrainingý_ModeResponse;

-- Destination : 105

PropulsionPerformanceTestResponse

Control_Types.

PerformanceTestResponse;

-- Destination : 105

PropulsionOff fLine_-Diagnostic-Response

ControlTypes.

Of fLineDiagnostic Response;

-- Destination : 105

Propulsion -Remote_-Controlled-DiagnosticResponse

Control_-Types.
Remote ControlledDiagnosticResponse;

C."Destination : 105
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. PropulsionOnLineDiagnosticResponse
Control_Types.

OnLineDiagnostic-Response;

-- Destination :105

PropulsionScoringResponse

Control_Types.
Scoring_ Response;

-- Destination :105

end Propulsion Out put_Interface;
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-------------- ---- --- --------- --------------

-- %Z% Unit Name: Navigation_CommunicationOutput_InterfaceTypes

%jZ% Source Pathname: %P%*%Z% Unit Type: Package Spec (no body)
%- Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Zt Date of Origin: 3 August 1993

-- %Z% SCCS Filename! XM%

-- Z% Delta ID: *%I

-- Z% Delta Date: ox

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the Navigation-Communication segment. Other packages
-- that include types that may be sent by this segment include
-- ControlTypes, Moving_M4odel_Types, GlobalMessage_Types and

-- Service Function_Types.

-- Adaptation:

IIThe section containing the aircraft/simulator specific types must be
modified to match the requirements of the aircraft being simulated

or

-- the requirements for the simulator. As a general c~ule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed

-- to require little or no modification.

with Base_Types;

with Engineering_Units;
with GlobalMessage_Types;

package NavigationCommunicationOutput_InterfaceTypes ib

-I10.10 Navigation/Communication Output Interface Types
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-- / 10.10.1 Aircraft/Simulator Specific
Navigation/Communication Types

-- Number of UHF, VHF and Guard radios in the aircraft

MaxUHFRadios : constant := 1;

MaxVHFRadios : constant := 1;

MaxGuardRadios : constant :- 1;

-- Maximum length of a radio station call sign in this simulation
MaxIDLength : constant :- 6;

-- Maximum destinations in the simulation database

MaxDestinations : constant := 10;

-- How many (and which) crew stations have TACANs

subtype TACANCrew Stations is GlobalMessageTypes.CrewStation range. GlobalMessageTypes.Pilot..GlobalMessage_Types.Pilot;

-- How many (and which) crew stations have AHRSs

subtype AHRSCrewStations is GlobalMessage_Types.CrewStation range
GlobalMessageTypes.Pilot..GlobalMessage_Types.Pilot;

-- Declare all D/Os in the flight station that this segment will
-- turn on or off

type NavigationCommunicationDiscreteOutputs is
CompassWarningFlag, -- FS
PowerAdequacy_Indicator, -- FS
AccelerometerValid, -- FS
AttitudeWarning_Flag, -- FS
Coarse_Align_Light_Enable, -- FS
FineAlignLight_Enable, -- FS
GyroValid, -- FS, FC
INSAttitudeValid, -- FS, FC, WPN,RDR,EW
NAVReady_LightEnable, -- FS
PlatformHeading_Warning, -- FS, FCS INSNavigationValid, -- FS, FC, WPN,RDR,EW
NavigationWarning_HornEnable, -- FS
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Low-AltitudeWarning, --FS

RDRAltSefTestFail, --FS.Glideslope_-Capture, --FS
GlideslopeValid, -- IOS, FS, FC

ILSAudioEnable, --FS

InnerBeacon -Light_Enable, --FS

LocalizerCaptureFlag, --FS

LocalizerValid, --FS

MarkerBeaconAudioEnable, --FS

MiddleBeaconLight_Enable, --FS

OuterBeacon LightEnable, --FS

TACANAARec, --FS

TACANAATR, --FS

TACANReceive, --FS

TACANTR, --FS

PowerOf f Warning, --FS

TACANToFromIndicator, --FS

TACANTransmitting, --EW, RDR

TACANSelfTestFail, --FS

TACANAudioEnable,

TACANBearing_Valid,c. TACANRangeValid,
TACANToFromOutOfView,

TACANRange_Shutter,

UHFGuardValid,

UHFReceiveEnable,

GuardReceiveEnable,

UHFTransmitEnable,
VHFReceiveEnable,

VHFTransmit Enable,

MissionLaunchToneEnable,
ThreatWarning_Tone_Enable,

1FFCautionLight,

1FFTestLightEnable,

1FFTransmitting,

ADCLight_Enable,

CADCValid,

LeFlapsLight_Enable,

MasterCautionLight_Enable,

~ Stby_GainsLightEnable,

TakeoffLanding_Config_Wlarning,
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RadioTransmitting_UHF, --RDR, EW

Radio -Transmitting_VHF, --RDR, EW

@ 1FFMode_4_ToneEnable, --FS

Mode_4_Reply_LightEnable, --FS

AngleOfAttack_LightsRed, --FS

AngleOfAttackLightsAmber, --FS

AngleOfAttackLightsGreen, --FS

StallWarning_Enable, --FS, FC

AltPneuHide_-Flag,

ADIOffHideFlag,

ADIAuxHide Flag,

ADIGlideslopeHideFlag,

ADILocalizerHideFlag,

HSIDeviationHideFlag,

HSIDMECenterShutter Hide,

HSIOf fHide Flag,
HSIToArrowFlag,

HSIFromArrowFlag,
MarkerBeacon_-Light,

Standby_.ADIOf fHideFlag,' Avionics Caution Warning_Light,
RadarAltCautionWarning_Lýight,

EquipHotCautionWarning__Light,

ADCCautionWarning_Light,

CADCCaution-Warning__Light);

-I10.10.2 Aircraft/Simulator Reusable

-- I Navigation/Communication Types

-I10.10.2.1 AHRS Types

(' type AHRSIndicatorData is
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record
* ARS IndicatedAttitude :Engineering_Uriits. AngularPosit ionCaiiponents; -FS

AHRSMagnetic_Heading :EngineeringUnits.Degrees; --FS,EW,RDR

AHRSGyroHeading :Engineering._Units.Degrees; --FS,EW,RDR

end record;

type AHRSIndicatorDataArray is array (AMPSCrewStations)

of AHRSIndicatorData;

-I10.10.2.2 INS Types

subtype Destination_Type is BaseTypes.UnsignedInteger_16 range
1. .MaxDestinations;

subtype WaypointDisplay_DataCount is
BaseTypes.UnsignedInteger_16 range 1..OGlobal_-Message_Types.MaximumNumberOfWaypoints;

type WaypointDisplay_Data is

array (WaypointDisplay_DataCount) of Base_Types.Sim Boolean;

type INS Posit ion Update_Type is (HUD, Radar);

-I10.10.2.3 ILS And Radio Types

type Beacon_-Type is(

Outer,

Middle,

Inner,

BackCourse,

Fan,

~j Bone,
Zone);
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. subtype Call_Sign is String (l..Max_ ID_-Length);

-I10.10.2.4 TACAN Types

type TACANPositionData is

record

Relative_-Bearing :EngineeringUnits.Degrees; -- FC, FS, EW, 105

Deviation :EngineeringUnits.Degrees; -- FS, FC, 105

DMERangeRate :Engineering Units.FeetPerSec; -- FS, 105

DMESlantRange Engineering_Units.Feet; -- FS, 105

end record;

type TACANCallSign_Type is (TACAN, VORTAC);

O type TACANIndicatorData is
record

Selected_-Channel :Engineering_Units.Hertz; -- FS, 105

StationCallSign :CallSign; -- FS

CallSignType :TACANCall_SignType; -- FS

Jamming_Level :EngineeringUnits.Decibel; -- FS

end record;

type TACAN_-PositionDataArray is

array (TACANCrewStations) of TACANPositionData;

type TACAN_-Indicator_-Data-Array is

array (TACANCrewStations) of TACAN IndicatorData;

-I10.10.2.5 UHF/VHF/HF/Intercom Types

(' type Radio IndicatorData is
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record

Radio_-SelectedFrequency EngineeringUnits.Hertz; -

* FS, IOS

Tuned_-StationMorseCodeCall_Sign CallSign; -- FS

Marker_-Beacon_-Code Call_Sign; -- FS

NoiseLevel .Engineering_Units.Decibel; -- FS
Jamming_ýLevel .Engineering_Units.Decibel; -- FS

end record;

subtype UHF_-Radi oIndi cat orArray_CPount is

Base_Types.Unsigned_-Integer_16 range 1. .MaxUHFRadios;

subtype VHF_-Radio_-Indicator_-Array_Count is

Base_Types.Uflsigned_Integer_-16 range 1. .MaxVHFRadios;

subtype Gua rdRadi oIndi cat orArray__Count is

Base_Types.UnsignedInteger_16 range 1. .MaxGuard Radios;

type UHFRadioIndicatorDataArray is

array (UHFRadioIndicatorArray_ýCount) of RadioIndicatorData;

type VHF_-Radio_-IndicatorDataArray is'array (VHF_Radio_-IndicatorArray_CPount) of Radio IndicatorData;

type Guard_-Radio_-IndicatorDataArray is
array (GuardRadio IndicatorArray_Count) of Radio Indicator Data;

-I10.10.2.6 Discrete Types

NumberOfNavigationCommunicationDiscreteOutputs constant :

NavigationICommunicationDiscreteOutputs'pos(

NavigationCommunication DiscreteOutputs'last)-

NavigationICommunicationDiscreteOutputs'pos(

NavigationCommunicationDiscreteOutputs'first) + 1;

* -- 10.10.3 Navigation/Communication Segment Output Records
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-* ** * ** ** ** *****Function:

-I10.10.3.1 Attitude Heading Reference System (AHRS)

type AHRSQuarterRate is

record

AHRSIndicators :AHRS IndicatorDataArray; -- FS,EW,RDR

end record;

-I10.10.3.2 Inertial Navigation System (INS)

type INS_-HalfRate is

* record

INSAi rcraf tPosit ion Engineer ing_Un its. Ea rthPos it ionComponent s;

-- WPN, EW, FC, RDR, FS, 105
INS IndicatedAttitude Engineering_Units.AngularPositionComponents;

-- FC, RDR, FS, EW, 105

ApparentWanderAngle :Engineering_Units.Degrees;

-- RDR

IndicatedSlip :Engineering_Units.Radians;

-- FC, FS, RDR

INS DriftAngle : EngineeringUnits.Degrees;

-- FC, FS, RDR

INSGroundSpeed :EngineeringUnits.Knots;

-- FC, FS, RDR

SensedAttitude Rates Engineering_Units.AngularVelocity_Components;

-- FS,FC

SensedVelocity Engineering_Units.LinearVelocity_Components;

-- FS, RDR

Standby_Aýttitude Engineering_ýUnits.AngularPositionComponents;

-- FC, FS, EW
INSPitchSteering Engineering Units.Radians;

-- FS, FC
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INSRollSteering : Engineering Units.Radians;
-- FS, FC

INSWindSpeed :Engineering_Units.KnOtS;
-- FS

INS Wind Direction :Engineering_Units.Degrees;
-- FS

SensedAcceleration Engineering_Units.LinearAccelerationComponents;
-- FS

INS TimeTag :BaseTypes.UnsignedInteger_32;
-- FS

INSStatus :BaseTypes.UnsignedInteger_32;
-- FS

end record;

type INSQuarterRate is

record

INSCourseDeviation :EngineeringUnits.Degrees; -- 10, FS, FC

INSCrossTrackDistance : Engineering_Units.Feet; -- FS

INSDesiredTrack : Engineering_Units.Degrees; -- FS

INSTrueHeading : Engineering_Units.Degrees; -- FS, EW

INSMagneticHeadina :EngineeringUnits.Degrees; -- FS, EW.end record;

type INSEighthRate is

record

BeaconBearing :Engineering_Units.Degrees;
-- FS

BeaconRange :Engineering_Units.Nautical Miles;

-- FS

BeaconTime Delay :Engineering Units.Seconds;
-- FS

Bearing_From_Ip_ToTarget :EngineeringUnits.Degrees;
-- FS

ElevationFromBeaconToTarget :Engineering_ýUnits.Feet;
-- FS

ElevationFromIp_To_Target :EngineeringUnits.Feet;
-- FS

IndicatedRateOfTurn Engineering_Units.RadiansPerSec;
-- FS

INS_-AlignTime EngineeringUnits.Hours;
~ -- FS

INSHeightAboveTerrain :EngineeringUnits.Feet;
-- FS
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INS_-magnetic-Variation : EngineeringUnits.Degrees;
-- FS

Optimum CruiseAltitude :Engineering_Units.Feet;

Optimum MachNumber :Engineering_Units.Mach_Range;
-- FS

Position_UpdateDelta :EngineeringUnits.Feet;
-- FS

Range_FromIp_To_Target :Engineering_ýUnits.NauticalMiles;
-- FS

RangeToSteerpoing :Engineering_Units.Nautical Miles;
-- FS

SelectedQAPBearing :Engineering_Units.Degrees;
-- FS

SelectedQAPPosition Engineering Units.LatLong_Lýocation;--
FS

SelectedQAPRange :Engineering_Units.NauticalMiles;
-- FS

SelectedTACANBearing :Engineering_Units.Degrees;
-- FS

SelectedTACANRange EngineeringUnits.Nautical Miles;
-- FS(.Distance_-To_-NextWaypoint EngineeringUnits.NauticalMiles;

TimeToNextWaypoint BaseTypes.SignedInteger_32;
-- IOS,FS

INU_-Align_Status BaseTypes.UnsignedInteger_32;
-- FS

DestinationNumber DestinationType;
-- FS

NextWaypointNumber GlobalMessage_Types.INSWaypoints;
-- IOS,FS

WaypointDisplay_Selected Waypoint_DisplayData;
-- FS

end record;

-- SEND-ON-CHANGE

type INS_-PositionUpdateData is

record

Position Fix Request :Base_Types.SimBoolean; -- RDR( ' PositionUpdate_Type :INS PositionUpdate_Type; -- RDR

end record;
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-- See GlobalMessageTypes for declaration of Waypoint Change

* _.-***************Function:

-- / 10.10.3.3 Radar Altimeter

type RadarAltEighthRate is

record
Radar Altitude : Engineering_Units.Feet; -- FC, FS, EW

Altitude Rate : Engineering_Units. FeetPerSec; -- FC, FS, EW

LowAltitudeSetting : Engineering_Units.Feet; -- FS

AltitudeReliable : BaseTypes.SimBoolean; -- FC, FS, EW

end record;

-- ***************Function:

-- / 10.10.3.4 Radio Navigation Aid System

I__**************Subfunction:

-- I 10.10.3.4.1 Instrument Landing System (ILS)

type ILSHalfRate is
record

GlideslopeDeviation Engineering_Units.Degrees; -- IOS, FS, FC

ILSSelectedFrequency : EngineeringUnits.Hertz; -- IOS, FS

LocalizerDeviation : Engineering_Units.Degrees; -- IOS, FS, FC

MarkerStationCallSign : Call_Sign; -- FS

ILSStationCallSign : CallSign; -- FS

MarkerStation_Type : Beacon_Type; -- FS

end record;

__****************u**********
m-- *

10.10.3.4.2 TACAN
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type TACANQuarterRate is

record
TACANPosition : TACANPositionDataArray; -- FS, FC, EW, IOS

end record;

type TACAN_EighthRate is

record
TACANIndicators : TACANIndicatorDataArray; -- FS, IOS

end record;

__***************Subfunction:

-- / 10.10.3.4.3 Microwave Landing System (MLS)

-- NONE

__***************Subfunction:

-- / 10.10.3.4.4 Automatic Direction Finder (ADF)

-- NONE

-- ***************************

-- / 10.10.3.4.5 Global Positioning System (GPS)

-- NONE

-- ****************S**function:

-- I 10.10.3.4.6 VOR

•' -- NONE
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* --. ***************Subfunction:

-- / 10.10.3.4.7 LORAN

-- NONE

-- ****************Subfunction:

-- / 10.10.3.4.8 OMEGA

-- NONE

-- ***************************

-- / 10.10.3.4.9 Station Keeping Equipment (SKE)

-- NONE

-- ***************Function:

-- / 10.10.3.5 Communications

-- ***************************

-- / 10.10.3.5.1 UHF/VHF/HF/Intercom

type UHFVHFHFIntercomEighthRate is
record

UHFRadioIndicators : UHFRadioIndicatorDataArray; -- FS, IOS
VHF Radio Indicators : VHFRadioIndicatorDataArray; -- FS, IOS

Guard Radio-Indicators : GuardRadioIndicatorDataArray; -- FS, IOS

end record;
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0 -- ** **** **Cti***

-- / 10.10.3.5.2 SATCOM

-- NONE

-- ******** *****

-- / 10.10.3.5.3 Joint Tactical Information
-- / Distribution System (JTIDS)

-- NONE

-- ***************Function:

10.10.3.6 Identification Friend or Foe (IFF)

type IFFEighthRate is
record

Mode_C_Altitude : Engineering_Units.Feet; -- IOS
IFFSelection : GlobalMessage_Types.IFFData; -- FS
InterrogationResponse-Code : GlobalMessageTypes.IFFCode;

-- FS,IOS,EW, RDR
end record;

-- ***************Function:

-- / 10.10.3.7 Star Tracker

-- ***************Function:

-.-/ 10.10.3.8 Doppler Radar
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* .... * ** * ** ** ** ** * **Funct ion:

--I10.10.3.9 Air Data system (ADS)

type ADSHalfRate is

record
ADC_-Ambient-Temperature :EngineeringUnits.Degrees_F; -

PRO, FS
CADCMach :Engineering_ýUnits.MachRange; -

PRO, IOS, FS
CADC_-True-Airspeed :Engineering_Units.Knots; -

FS, FC
CADCAltitudeError : EngineeringUnits.Feet; -

FC
CADC_-Altitude-Rate :Engineering Units.Feet Per Sec; -

FS, FC

CADCAQAError :EngineeringUnits.Radians; -

FC

*FC CADC_Leading_Edge_Flaps_Command : EngineeringUnits.Radians; -

CADCPitchCommand :Engineering_Units.Radians; -

FC

CADCRollCommand :EngineeringUnits.Radians; -

FC

GunCompensationYawCommand :EngineeringUnit,.Radians; -

FC

ADCAngleOfAttack :EngineeringUnits.Radians; -

FS, FC

CADC_-Dynamic-Pressure :Engineering Units.PSI; -

FS, FC

CADC_-IndicatedAirspeed : Engineering_ýUnits.Knots; -

FS, FC, 105
StaticPressure :Engineering_-Units.PSI; -

FS, FC

PressureRatio :BaseTypc Float_32; -

FS

AirDensity_Ratio :BaseTypes.Float_32; -

FS

(~FS CADCStatus :BaseTypes.UnsignedInteger_16; -

end record;
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* type ADS_EighthRate is

record

ADC_-BarometricPressure Altitude :Engineering_Units.Feet; -

FS, EW

ADC CalibratedAirspeed :Engineering_Units.Knots; -- FS

BaroAltimeter_Setting : EngineeringUnits.InchesHg; -

'Os

BaroReferenceAltitude :EngineeringUnits.Feet; -- FS

end record;

-I10.10.3.10 Navigation Support

type HUD_Symbology__MaxRate is

record
Fpm :Engineering_Units.Polar_-Direction;

Diamond :Engineering_Units.Polar_-Direction;(Steering__Circle :Engineering Units.PolarDirection;
end record;

type CommandSteering__MaxRate is

record
ADIHorizontalDev :Engineering_Units.Signed_-Degrees; -- FS

ADIVerticalDev :EngineeringUnits.SignedDegrees; -- FS

CourseHdg :EngineeringUnits.Degrees; -- FS

Bearing : EngineeringUnits.Degrees; -- FS
Rrig : Engineering_ýUnits.Nautical_-Miles; -- FS

HSICourseDeviation :Engineering_Units.SignedDegrees; -- FS
end record;

type Navigation_SupportEighthRate is

record

Elect ricalLoads :GlobalMessageý_Types.AircraftElectrical BusLoadArray;
-- FSO

end record;

-- See Moving_.ModelTypes for definition of Emitter Unique-Data
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-- SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type NavigationCommunicationDiscreteOutputAndState is
record

Name : NavigationCommunicationDiscreteOutputs;
State : BaseTypes.DiscreteState;

end record;

... or it will collect the discretes into an array;

subtype NavigationCommunication DiscreteOutputCount is
BaseTypes.UnsignedInteger_32 range
l..NumberOfNavigationCommunicationDiscreteOutputs;

type NavigationCommunicationDiscrete_OutputArray is array (

* Navigation_Communication DiscreteOutputCount) of
NavigationCommunicationDiscreteOutputAndState;

... and send the ones which have changed in one of these messages:

type NavigationCommunicationDiscreteOutputList is
record

NumberOfDOs : NavigationCommunicationDiscreteOutputCount;
DiscreteOutputs : NavigationCommunicationDiscreteOutputArray;

end record;

-- See ControlTypes for responses to IOS

__* * * ** * **** *** * ***** * ** *** * ** ** ** ** ** * **

-- / 10.10.4 Navigation/Communication Representation Specs

S ___** *********** **** ***** ****** ** * ****** ***

private
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Declarations to make representation specs more readable

Bytes :constant 8; -- Bits per byte
ByteSize :constant :1 *Bytes;

HalfwordSize :constant :=2 *Bytes;

WordSize :constant 4 *Bytes;

Earth_-PositionComponentsSize constant :

Engineering_Units.Earth_-Position_-Components-Size;

Angular Position_ComponentsSize :constant :-
Engineering_Units.AngularIPosition_-ComponentsSize;

LinearVelocity_ýComponentsSize :constant :=
Engineering_ýUnits.Linear_-VelocityComponents_-Size;

AngularVelocity_Components_-Size :constant :-

Engineering_Units.Angular_-Velocity__Components_-Size;

LinearAccelerationComponents Size : constant :

Engineering_ýUnits.Linear Velocity_ComponentsSize;

* - 10.10.3.1

for AHRSThdicatorData use

record
AHRSIndicatedAttitude

at 0

range 0. .Angular -PositionCornponents Size-i;
AERSMagneticHeading

at Angular_-PositionTComponents_Size/Bytes

range 0. .Word_-Size-i;

AHRS_GyroHeading

at Angular -Position-ComponentsSize/Bytes +
WordSize/Bytes

range 0. .WordSize-i;

end record;
AHRSIndicatorDataSize :constant :

AngularPositionComponentsSize + WordSize + Word -Size;

for AMRSIndicatorData' size use AHRSIndicatorDataSize;

NumberOfAHRSCrewStations :constant :

AMRSCrewStations'pos (AHRS Crew Stations'last)-
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AHRSCrewStations'pos (AHRSCrew Stations' first) + 1;

AHRSIndicatorDataArray_Size :constant :-
NumberOfAHRSCrewStations * AHRSIndicatorDataSize;

for AHRSIndicator DataArray' size use
AHRSIndicatorDataArray_Size;

for AHRSQuarterRate' size use AHRS IndicatorDataArraySize;

-- 10.10.3.2

for INS_-HalfRate use

record

INSAircraftPosition

at 0
range 0. .EarthPositionComponents Size-i;

INSIndicatedAttitude

at EarthPositionComponents_Size/Bytes
range 0. .AnguiarPosition_ComponentsSize-i;

ApparentWander_Angle

at Earth_-Position_ComponentsSize/Bytes +
Angular_-PositionTComponentsSize/Bytes

range 0. .WordSize-i;

IndicatedSlip

at Earth -Position_Components -Size/Bytes +

AngularPositionComponentsSize/Bytes +

WordSize/Bytes

range 0. .WordSize-i;

INSDriftAngle

at Earth_-Position_ComponentsSize/Bytes +
AngularPositionComponentsSize/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .WordSize-i;

INSGroundSpeed

at EarthPositionComponentsSize/Bytes +

AngularPosition ComponentsSize/Bytes +

WordSize/Bytes +

Word_-Size/Bytes +

WordSize/Bytes

range 0. .Word Size-i;
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SensedAttitudeRates

at Earth_-Position_-Components_Size/Bytes +

Angular_Position_Components Size/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .AngularVelocity_ComponentsSize-i;

SensedVelocity

at Earth_-Position_-ComponentsSize/Bytes +

Angular_PositionComponents_Size/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

AngularIVelocity_ýComponentsSize /Bytes

range 0. .Linear_-Velocity ComponentsSize-l;

Standby_Attitude
at Earth_-Position_-ComponentsSize/Bytes +

Angular_Position ComponentsSize/Bytes +

WordSize/Bytes +4 WordSize/Bytes +
WordSize/Bytes +

WordSize/Bytes +

Angular_-Velocity_Components_Size/Bytes +

Linear_-Velocity_ComponentsSize/Bytes

range 0. .AngularPosition_ComponentsSize-l;

INSPitchSteering

at Eartht' Position_ComponentsSize/Bytes +

AngularPosition ComponentsSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

Angular_-Velocity_Components_Size/Bytes +

Linear_-Velocity_ComponentsSize/Bytes +

Angular_-PositionTComponentsSize/Bytes
range 0. .Word_-Size-i;

INSRollSteering

at Earth_-PositionComponentsSize/Bytes +

Angular-Position-ComponentsSize/Bytes +
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WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

AngularVelocity_Components_Size/Bytes +

LinearVelocity_ComponentsSize/Bytes +

AngularPositionComponents_Size/Bytes +

WordSize/Bytes
range 0. .WordSize-i;

INSWind-Speed
at EarthPositionComponentsSize/Bytes +

AngularPositionComponents_Size/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

AngularVelocity_Components_Size/Bytes +

LinearVelocityComponentsSize/Bytes +

AngularPositionComponents-Size/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .WordSize-l;

INSWind Direction

at EarthPosition_Components Size/Bytes +

AngularPosition_ComponentsSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes +

AngularVelocity__ComponentsSize/Bytes +

LinearVelocity_ComponentsSize/Bytes +
AngularPosition_Components-Size/Bytes +
WordSize/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .WordSize-i;

SensedAcceleration
at Earth_-Position_Components_-Size/Bytes +

AngularPosition-Components-Size/Bytes +
WordSize/Bytes +

WordSize/Bytes +
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Word -Size/Bytes +

Word,_Size/Bytes +

Angular_-Velocity_ComponentsSize/Bytes +

Linear_-Velocity_ComponentsSize/Bytes +

Angular_-PositionComponentsSize/Bytes +

WordSize/Bytes +

Word_-Size/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0.. LinearAccelerationComponents Size-i;

INSTime Tag

at Earth_-Position_-ComponentsSize/Bytes +

AngularPositionComponents-Size/Bytes +

WordSize/Bytes +

WordSize/Bytes +

Word_-Size/Bytes +

WordSize/Bytes +

Angular_-Velocity_Components_Size/Bytes +

Linear_-Velocity_ComponentsSize/Bytes +

Angular_-Position_-ComponentsSize/Bytes +

Word_-Size/Bytes +

Word_.Size/Bytes +

Word_-Size/Bytes +

WordSize/Bytes +

Linear_-AccelerationComponentsSize/Bytes

range 0. .WordSize-i;

INS-Status
at Earth Position_ComponentsSize/Bytes +

AngularPositionComponentsSize/Bytes +

WordSize/Bytes +

Word_-Size/Bytes +

Word_-Size/Bytes +

WordISize/Bytes +

Angular_-Velocity_ComponentsSize/Bytes +

LinearVelocity_CPomponentsSize/Bytes +

Angular_-Position -ComponentsSize /Bytes +

Word_-Size/Bytes +

WordSize/Bytes +

Word_-Size/Bytes +

WordSize/Bytes +

LinearAccelerationComponents_Size/Bytes +
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range 0. .WordSize-i;

end record;
for INSHalfRate'size use

EarthPosition CornponentsSize +
AngularPosition Components Size s-
WordSize +

WordSize +
WordSize +
WordSize +
AngularVelocity_ComponentsSize +

LinearVelocity_ComponentsSize +
AngularPosition Components Size +
WordSize +

wordSize +
WordSize +
WordSize +
Linear_-AccelerationComponents Size +
WordSize +
WordSize;. for INSQuarterRate use

record
INS_-7Course -Deviation at 0 * WordSize/Bytes range

0. .WordSize-i;

INSICross_-TrackDistance at 1 * WordSize/Bytes range
0. .WordSize-i;

INSIDesired_-Track at 2 * WordSize/Bytes range
0..WordSize-i;

INS_-True_-Heading at 3 * WordSize/Bytes range
0. .WordSize-i;

INSMagneticHeading at 4 * WordSize/Bytes range
0. .WordSize-i;

end record;
for INSQuarter Rate' size use 5 * Word-Size;

Waypoint_-Display__Data Size :constant :-
Global Message_Types.Maximum_-Number Of-Waypoints *ByteSize;

for WaypointDisplay_Data' size use
WaypointDisplay_DataSize;

LatLong__Location Size :constant :
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Engineering LUnits.Lat_Long_Location Size;

INSWaypointsSize : constant :=
GlobalMessage_Types.INSWaypoints Size;

for INSEighthRate use
record
BeaconBearing at 0 * Word_-Size/Bytes

range Oo.WordSize-i;
BeaconRange at 1 * Word_-Size/Bytes

range 0. .Word Size-i;
BeaconTime Delay at 2 * WordSize/Bytes

range 0..WordSize-i;
Bearing_-From_-Ip_To_-Target at 3 * Word_-Size/Bytes

range 0. .WordSize-i;
Elevation FromBeacon To Target at 4 * Word_-Size/Bytes

range 0. .WordSize-i;
ElevationFromIp_To Target at 5 * Word_-Size/Bytes

range O..WordSize-i;
IndicatedRateOfTurn at 6 * Word_-Size/Bytes

range 0. .WordSize-i;
INSAlignTime at I * Word_-Size/Bytes

range 0..Word_-Size-i;
INS HeightAboveTerrain at 8 * Word_-Size/Bytes

range 0. .Word Size-i;
INSMagneticVariation at 9 * Word_-Size/Bytes

range 0. .WordSize-i;
OptimumCruiseAltitude at 10 * Word_-Size/Bytes

range 0. .WordSize-i;
OptimumMachNumber at 11 * Word -Size/Bytes

range 0. .Word_-Size-i;
PositionUpdateDelta at 12 * Word_-Size/Bytes

range 0. .Word_-Size-i;
RangeFromIp_ToTarget at 13 * Word_-Size/Bytes

range 0. .Word Size-i;
Range_ToSteerpoing at 14 * Word_-Size/Bytes

range 0. .Word_-Size-i;
SelectedOAPBearing at i5 * Word_-Size/Bytes

range 0. .Word_-Size-i;
SelectedQAP Position at 16 * Word_-Size/Bytes

range 0.. LatLong_Location Si ze-i;
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SelectedOAP Range at 16 * Word Size/Bytes +

LatLong_LocationSize/Bytes

range O..WordSize-i;

SelectedTACANBearing at 16 * WordSize/Bytes +

Lat_Long_Location Size/Bytes

1 * Word_-Size/Bytes

range 0. .WordSize-i;

SelectedTACANRange at 16 * WordSize/Bytes +

LatLong_ýLocation Size/Bytes

2 * Word -Size/Bytes

range 0. .WordSize-i;

DistanceTo Next-Waypoint at 16 * WordSize/Bytes +

LatLongLocation Size/Bytes

3 * Word_-Size/Bytes

range 0. .WordSize-i;

Time ToNextWaypoint at 16 * WordSize/Bytes +

Lat Long__Location Size/Bytes

4 * Word_-size/Bytes

range 0. .WordSize-i;

INUAlign_Status at 16 * WordSize/Bytes +

Lat_Long_Location Size/Bytes

5 * WordSize/Bytes

range 0. .WordSize-i;

DestinationNumber at 16 * WordSize/Bytes +

Lat_LongLocation Size/Bytes

6 * WordSize/Bytes

range O..HalfwordSize-i;

NextWaypointNumber at 16 * WordSize/Bytes +

Lat_LongLocation Size/Bytes

6 * WordSize/Bytes +

HaifwordSize/Bytes
range 0.. INS_-WaypointsSize-i;

Waypoint DisplaySelected at 16 * WordSize/Bytes +

LatLongLocation-Size/Bytes
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6 * Word Size/Bytes +

HalfwordSize/Bytes +

INSWaypoints_Size/Bytes

range 0. .WaypointDisplay_ýDataSize-i;
end record;

for INS_Eighth Rate' size use

16 * WordSize +

Lat_LongLocationSize +

6 * WordSize +

HalfwordSize +

INS Waypoints Size +

Waypoint Display_DataSize;

INSPositionUpdate_Type_Size : constant :-8;

for INSPositionUpdate_Type' size use

INSPosition_ýUpdateType_Size;

for INSPositionUpdateData use

record

Position FixRequest

at 0

range 0. .Byte_Size-i;

PositionUpdate_Type

at Byte_Size/Bytes
range 0.. INSPositionUpdate_Type_Size-i;

end record;

for INSPositionUpdateData' size use

Byte_Size + INSPosition Update_Type_Size;

-- 10.10.3.3

for RadarAltEighthRate use

record

RadarAltitude at 0 * WordSize/Bytes range 0. .WordSize-i;
Altitude_-Rate at 1 * Word_-Size/Bytes range 0. .WordSize-i;
LowAltitudeSetting at 2 * WordSize/Bytes range 0. .WordSize-i;
AltitudeReliable at 3 * WordSize/Bytes range 0. .Byte_Size-i;

end record;
for Radar-Alt EighthRate' size use 3 * Word-Size + Byte-Size;

S -- 10.10.3.4

CallSignSize :constant :- MaxIDLength * Bytes;
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Beacon_TypeSize :constant :- ByteSize;

for BeaconType' size use Beacon_TypeSize;

for ILSHalfRate use

record

GlideslopeDeviation

at 0
range 0. .WordSize-i;

ILSSelected_-Frequency

at WordSize/Bytes

range 0. .WordSize-i;

LocalizerDeviation

at 2 * Word_-Size/Bytes

range 0. .WordSize-i;

Marker StationCallSign

at 3 * WordSize/Bytes

range 0. .CallSignSize-i;

ILSStationCallSign

at 3 * WordISize/Bytes + CallSignSize/Bytes

range 0. .CallSign Size-i;0 MarkerStationType
at 3 * Word -Size/Bytes + 2 * CallSign Siz e/Bytes
range 0. .BeaconType_Size-i;

end record;

for ILSHalfRate'size use
3 * WordSize + 2 * CallSign_Size + BeaconType_Size;

NumberOfTACANCrewStations :constant :

TACANCrewStat ions'Ipos (TACANCrewStat ions' last)-
TACANCrewStations'pos (TACANCrewStations'first) + 1;

for TACAN Position Data use
record

Relative_-Bearing at 0 * WordSize/Bytes range 0. .Word_-Size-i;
Deviation at 1 * Word_-size/Bytes range 0. .WordSize-i;
DMERange_Rate at 2 * WordSize/Bytes range 0. .Word_-Size-i;
DMESlantRange at 3 *Word-Size/Bytes range 0. .Word Size-i;

end record;
~jTACANPositionDataSize :constant :- 4 * Word_-Size;

for TACAN Position Data' size use TACANPosition Data Size;
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TACAPoitinDtarra__Size :constant :

NumberOfTACANCrewStations * TACANPositionDataSize;

for TACANPositionDataArray' size use
TACAN PositionDataArray_Size;

for TACANQuarterRate' size use
TACANPositionData_7trraySize;

TACANCall_SignType_Size :c~onstant :- ByteSize;
for TACANCallSign_Type' size use TACANCall_Sign_TypeSize;

for TACAN_-Indicator-Data use

record

SelectedChannel

at 0
range 0. .WordSize-i;

Jamming_ýLevel

at WordSize/Bytes

range 0. .WordSize-i;

StationCallSign(§0 at 2 * WordSize/Bytes
range 0. .CallSign_Size-i;

Call_Sign_Type
at 2 * Word -Size/Bytes + CallSign_Size/Bytes

range 0. .TACANCall_SignTypeSize-i;

end record;

TACANIndicatorDataSize :constant
2 * Word_-Size + Call_Sign_Size + TACAN_-Call_Sign_TypeSize;

for TACANIndicatorData' size use TACAN IndicatorDataSize;

TACANIndicatorDataArray_Size :constant :
TACAN_-IndicatorDataSize * NumberOfTACANCrewStations;

for TACANIndicatorDataArray' size use
TACANIndicatorDataArraySize;

for TACANEighthRate' size use TACAN IndicatorDataA rray_Size;

-- 10.10.3.5

for Radio -IndicatorData use
record
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RadioSelected Frequency

at 0
range 0. .WordSize-i;

NoiseLevel

at 1 * WordSize/Bytes
range 0. .WordSizc-l;

Jamming_Level
at 2 * WordSize/Bytes

range 0. .WordSize-i;

TunedStationMorseCodeCall_Sign

at 3 * WordSize/Bytes

range 0. .CallSignSize-i;

MarkerBeaconCode

at 3 * WordSize/Bytes +

CallSignSize/Bytes
range O..CallSign Size-i;

end record;

RadioIndicatorDataSize :constant :

3 * Word-Size + 2 * Call_Sign_Size;

for RadioIndicatorData' size use

Radio_-IndicatorDataSize;

UHFRadio_-Indicator_-DataArray_Size :constant

RadioIndicatorData Size * Max UHFRadios;

for UHFRadioIndicatoc._DataArray' size use
UHFRadioIndicator_-DataArrry_Size;

VHFRadioIndicatorDataArray_Size : constant

Radio_-IndicatorData Size * Max VHFRadios;

for VHFRadioIndicatorDataArray' size use
VHFRadioIndicatorDataANrray_Size;

GuardRadioIndicatorDataArray_Size :constant
Radio -Indicator Data Size * Max Guard Radios;

for Guard_-RadioIndicatorData Array' size use

GuardRadioIndicatorDataArray_Size;

for UHFVHF HFIntercomEighthRate use

record
UHFRadioIndicators

at 0
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range 0..UHFRadio IndicatorDataArray_Size-i;

VHFRadioIndicators

at UHFRadioIndicatorDataArray_Size/Bytes
range 0. .VHFRadioIndicatorDataArraySize-i;

GuardRadioIndicators

at UHFRadioIndicatorDataArray_Size/Bytes +

VHFRadioIndicatorDataArray_Size/Bytes

range 0. .GuardRadioIndicatorDataArray_Siýze-i;

end record;
for UHF_-VHF_-HF_-Intercom_-EighthRates size use

UHF_-Radio_-Indicator_-Data_-Array_Size +

VHF -RadioIndicatorDataArray_Size +

GuardRadioIndicatorDataArray_Size;

-- 10.10.3.6

1FFDataSize :constant :

GlobalMessage_Types.IFFDataSize;

1FFCodeSize :constant :

GlobalMessage_Types.Max_1FFCodeLength *Bytes;

for 1FF_EighthRate use

record

ModeCAltitude

at 0 range 0. .WordSize-i;
1FFSelection

at WordTSize/Bytes range 0.. 1FFDataSize-i;
InterrogationResponseCode

at WordSize/Bytes + 1FFData Size/Bytes

range 0.. 1FFCode Size-i;

end record;

for 1FF_Eighth_-Rate' size use

WordSize + 1FFDataSize + 1FFCodeSize;

-- 10.10.3.9

for ADS_-HalfRate use
record

ADCAmbient_Temperature

at 0 * WordSize/Bytes range 0. .Word Size-i;

(A. CADCMach
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at 2 *WordSize/Bytes range 0..Word Size-i;
Baro_-Reference-Altitude

at 3 * WordSize/Bytes range 0. .WordSize-i;

end record;

for ADSEighth Rate' size use 4 * Word-Size;

-- 10.10.3.10

PolarDirectionSize :constant :

Engineering_ýUnits.PolarDirection Size;

for HUD_Symbology_.MaxRate use

record

Fpm
at 0 * PolarDirectionSize/Bytes range 0..PolarDirectionSize-i;

Diamond

at 1 * Polar -Direction Size/Bytes range 0. .Polar Direction Size-i;
Steering_Cqircle

at 2 * PolarDi rectionS Size /Bytes range 0. .PolarDirectionSize-i;

end record;
for HUD_Symbology_.MaxRate' size use 3 * Polar DirectionSize;

. for Command-SteeringMaxRate use
record

ADIHorizontalDev

at 0 * Word_-Size/Bytes range 0. .WordSize-i;

ADI VerticalDev

at 1 * WordSize/Bytes range 0. .WordSize-i;

CourseHcig
at 2 * WordSize/Bytes range 0. .WordSize-i;

Bearing

at 3 * WordSize/Bytes range 0. .WordSize-i;

Rng

at 4 * Word_-Size/Bytes range 0. .WordSize-i;

HSICourseDeviation
at 5 * WordSize/P es range 0. .Word Size-i;

end record;

for CommandSteeringMaxRate' size use 6 *WordSize;

AircraftElectricalBusLoadArray_Size constant :-

GlobalMessage_Types.AircraftElectricalBusLoadArray_Size;
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at 1 * WordSize/Bytes range 0..Word Size-i;

CADCTrueAirspeed
at 2 * WordSize/Bytes range 0. .WordSize-i;

CADCAltitudeError

at 3 * Word_-Size/Bytes range 0. .WordSize-i;

CADC AltituieRate

at 4 * WordSize/Bytes range 0. .WordSize-i;
CADCAQAError

at 5 * WordSize/Bytes range 0. .WordSize-i;

CADCLeadingEdge_FlapsCommand
at 6 * Word Size/Bytes range 0. .Word Size-i;

CADCPitchCommand
at 7 * Word_-Size/Bytes range 0. .WordSize-i;

CADCRollCommand
at 8 * Word_-Size/Bytes range 0..WordSize-i;

Gun CompensationYawCommand
at 9 * Word_-Size/Bytes range 0. .WordSize-i;

ADCAngleOfAttack

at 10 * Word_-Size/Bytes range 0. .WordSize-i;

CADCDynamicPressure

at 11 * Word -Size/Bytes range 0. .Word Size-i;

CAD)C IndicatedAi rspeed
at 12 * Word_-Size/Bytes range 0. .Word Size-i;

Static-Pressure
at 13 * Word_-Size/Bytes range 0. .WordSize-i;

PressureRatio
at 14 * WordISize/Bytes range 0. .WordSize-i;

Air Density__Ratio
at 15 * Word Size/Bytes range 0. .Word Size-i;

CADCStatus
at 16 * Word Size/Bytes range 0. .HalfwordSize-i;

end record;
for ADSHalfRate'size use 16 * WordSize + HalfwordSize;

for ADS_-EighthRate use
record

ADCBarometricPressureAltitude
at 0 * Word_-Size/Bytes range 0. .Word Size-i;

ADCCalibrated_-Airspeed
at 1 * Word_-Size/Bytes range 0. .Word Size-i;

Baro AltimeterSetting
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for NavigationSupportEighth Rate'size use

Aircraft_-ElectricalBusLoadArraySize;

NavigationCommunicationDiscreteOutputAndStateSize :constant

2 * Bytes;

for Navigation_-CommunicationDiscreteOutputAndState' size use

NavigationCommunicationDiscreteOutputAridStateSize;

NavigationCommunicationDiscreteOutputArray_Size :constant :

Navigation -Communication DiscreteOutputAndState Size*

Number_-Of_-NavigationCommunicationDiscreteOutputs;

for Navigation_-CommunicationDiscrete OutputArray' size use

NavigationCommunicationDiscretLeOutputArraySize;

for Navigation Communication DiscreteOutput List use

record
NumberOfDOs at 0

range 0. .Word_-Size-i;

DiscreteOutputs at Word Size/Bytes

range 0..

NavigationCommunicationDiscreteOutputArray_Size-i;

end record;
for Navigation -Communication DiscreteOutputList'size use

WordSize + NavigationCommunication DiscreteOutputArray_Size;

end Navigation_Communication Output_InterfaceTypes;
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-- %Z% Unit Name: NavigationCommunicationOutput_Interface. -- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%
-- %Z% Delta ID:

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies all the message objects which are sent by the
-- NavigationCommunication segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator
requirements.

-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
"-Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

.with NavigationCommunicationOutput_InterfaceTypes;
with GlobalMessageTypes;
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with ControlTypes;
with Moving_ModelTypes;

package NavigationCommunicationOutput_Interface is

-- I 10.11 Navigation/Communication Output Interface *

-- ***************Function:

-- / 10.11.1 Attitude Heading Reference System (AHRS)

AHRSQuarterRateOutputs
NavigationCommunicationOutput_InterfaceTypes.
AHRSQuarterRate;

* -- Destination: FS, EW, RDR

-- ***************Function:

-- / 10.11.2 Inertial Navigation System (INS)

INSHalfRateOutputs
NavigationCommunicationOutputInterfaceTypes.
INSHalfRate;

-- Destination: FS, EW, RDR, WPN, FC, IOS

INSQuarterRateOutputs
NavigationCommunication Output_InterfaceTypes.

-INSQuarterRate;
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-- Destination: FS, JOS, FC, EW

. ~INS_EighthRateoutputs:

NavigationCommunication-Output_InterfaceTypes.

INSEighthRate;

-- Destination: FS, JOS

-- SEND-ON-CHANGE OUTPUTS

PositionUpdate

NavigationCommunicationOutput_InterfaceTypes.

INSPosition UpdateData;

-- Destination: RDR

WaypointChangeOutput

* GlobalMessageTypes.

WaypointChange;

-- Destination: JOS, FS

-- *********ucin

--I10.11.3 Radar Altimeter

RadarAlt_EighthRateOutputs

NavigationCommunicationOutput_Interface Types.
RadarAltEighthRate;

-- Destination: FS, FC, EW

*************Function:
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-I10.11.4 Radio Navigation Aid System

....***************Subfunctiofl.

-I10.11.4.1 Instrument Landing System (ILS)

ILSHalfRateOutputs

Navigation_-Communication Output_InterfaceTypes.

ILSHalfRate;

-- Destination: 105, FS, FC

--***************Subfunction:

-I10.11.4.2 TACAN

TACANQuarterRateOutput

Navigation_-Communication OutputInterfaceTypes.

TACANQuarterRate;

-- Destination: FS, FC, EW, 105

TACANEighthRateOutput

Navigation_-Communication Output_InterfaceTypes.

TACANEighthRate;

-- Destination: FS, 105

~ iI10.11.4.3 Microwave Landing System (MLS)
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. -- NONE

-- ***************Subfunct*on:

-- / 10.11.4.4 Automatic Direction Finder (ADF)

-- NONE

-- ***************************

-- / 10.11.4.5 Global Positioning System (GPS)

-- NONE

***************Subfunction:

-- / 10.11.4.6 VOR

-- NONE

-- ***************************

-- / 10.11.4.7 LORAN

-- NONE

-- ***************Subfunction*

QN -- / 10.11.4.8 OMEGA
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-- NONE

-- ***************************

-- / 10.11.4.9 Station Keeping Equipment (SKE)

-- NONE

-- ***************Function:

-- / 10.11.5 Communications

-- ****************u*********

-- / 10.11.5.1 UHF/VHF/HF/Intercom

UHFVHFHFIntercomEighthRateOutput
NavigationCommunicationOutput InterfaceTypes.
UHFVHFHFIntercomEighthRate;

-- Destination: FS, IOS

-***************Subfunction:

-- / 10.11.5.2 SATCOM

-- NONE

-****************ubfu*******

i -- 10.11.5.3 Joint Tactical Information
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-- / Distribution System (JTIDS)

. -- NONE

-- ***************Function:

-- I 10.11.6 Identification Friend or Foe (IFF)

IFFEighthRateOutput
NavigationCommunicationOutput_InterfaceTypes.

IFFEighthRate;

-- Destination: FS, IOS, RDR, EW

-- ***************Function:

-- ! 10.11.7 Star Tracker

-- NONE

-- ***************Function:

-- / 10.11.8 Doppler Radar

-- NONE

-- ***************Funct*ion:

-- / 10.11.9 Air Data System (ADS)
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ADSHalfRateOutput :I
__Navigation_-communication- Output_InterfaceTypes.
*ADDS Half Rate;

-- Destination: FS, PRO, FC, 105

ADS_EighthRate_-output

Navigation_-CommunicationOutput_ýnterfaceTypes.
ADSEighthRate;

-- Destination: FS, 105, EW

-- * ** * *** * ** ** * **Funct ion:

-I10.11.10 Navigation Support

* HUDSymbology_M~ax_-Rate_-Outputs

Navigation -Commnunication Output_InterfaceTypes.

HUDSyinbology_MaxRate;

-- Destination: FS

CommandSteeringMaxRateOutputs

Navigation_-Communication Output_InterfaceTypes.

CommandSteering_MaxRate;

-- Destination: FS

Navigation_Support_Eighth_-RateOutput

Navigation_-Communication Output_InterfaceTypes.

NavigationSupportEighthRate;

-- Destination: FS
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NavigationEmitter UniqueData:

* Moving_MýodelTypes.

Emitter_UniqueData;

-- Destination: ENV

-- SEND-ON-CHANGE OUTPUTS

NavigationICommunicationDiscreteOutputChan~ge
NavigationCommunicationOutput_InterfaceTypes.

Navigation_Communication DiscreteOutput_List;

-- Destination: FS, FC, WPN, RDR, EW, 105, PRO

Navigation_-Communication_Segment Simulation StateResponse

ControlTypes.

SegmentSimulation StateResponse;

-- Destination : IOS

Navigation_-Communication_Segment Trainingý_ModeResponse
ControlTypes.

SegmentTraining__Mode Response;

-- Destination : 105

Navigation_-CommunicationPerformanceTestResponse

ControlTypes.

PerformanceTestResponse;

-- Destination : 105

Navigation_-CommunicationOf fLineDiagnosticResponse
ControlTypes.

~j -- Off LineDiagnostic-Response;
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-- Destination : IOS

. Navigation_-Communication Remote Control~led Diagnostic Response
ControlTypes.

RemoteControlledDiagnosticResponse;

-- Destination :105

Navigation_-Comxnunication-On-Line-Diagnostic-Response

ControlTypes.

OnLineDiagnosticResponse;

-- Destination :105

Navigation_-Communication Scoring__Pesponse

ControlTypes.

Scoring_ýResponse;

* -- Destination :105

end NavigationCommunication Ou tputInterface;
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-- %Z% Unit Name: Weapons OutputInterfaceTypes

-- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)
-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: XI

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies types for messages which are output only
-- by the Weapons segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_ModelTypes, GlobalMessage_Types and
-- ServiceFunction_Types.

-- Adaptation:

* -- The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering_Units;
with GlobalMessage_Types;
with MovingModel_Types;

package WeaponsOutput_InterfaceTypes is

-- / 10.12 Weapons Output Interface Types *
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10.12.1 Aircraft/Simulator Specific Weapons Types

MaximumNumber_OfOwnshipWeapons : constant := 10;

-- Declare all D/Os in the flight station that this segment will
-- turn on or off
type WeaponsDiscreteOutputs is

(ToBeDetermined);

-- _***** **** ** * ** * ** **** * ** * *** * ** ** ** ** ** *

--I 10.12.2 Aircraft/Simulator Reusable Weapons Types

-- _***** ************** * ** * **** * *** ** ** ** ** *

subtype Ownship_WeaponsCount is BaseTypes.UnsignedInteger_32
range 1..MaximumNumberOfOwnship_Weapons;

type Ownship_WeaponsDynamicDataArray is
array (Ownship_WeaponsCount) of
Moving_Model_Types. Moving_Model Dynamic_Data;

NumberOfWeaponsDiscreteOutputs : constant :=
WeaponsDiscreteOutputs'pos (WeaponsDiscreteOutputs'last) -

WeaponsDiscreteOutputs'pos (Weapons DiscreteOutputs'first) + 1;

type WeaponsHydraulic_ComponentFlowArray is
array (Global_Message_Types.WeaponsHydraulicComponent)
of Engineering_Units.GalPerMin;

C -- I 10.12.3 Weapons Segment Output Records
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-- ******** ** ** * * *Function:* *** *** ***

-I10.12.3.1 Ownship Fire Control

type Ownship_FireControl_EighthRate is
record

ElectricalLoads Global_-Message_Types.
AircraftElectricalBusLoadArray; --FS

HydraulicComponentFlows :WeaponsHydraulic ComponentFlowArray;
--FS

end record;

-- SEND-ON-CHANGE

type Ownship_ýWeapon Fire_Status is
* record

WeaponFired Moving_MiodelTypes.Moving_Mýodel _ID; -- PHC, FD,
FS, JOS

Intended_-Target Moving_M1odel_Types.Moving_Model_ID; -- EW, JOS
Station Fired From GlobalMessage_Types.Stores Station; -- PHC, FD,

FS, JOS

end record;

-- *********ucin

-I10.12.3.2 Ownship weapon Dynamics

type Ownship_WqeaponDynamics Half Rate is
record

Number_-Of_-Weapons :Ownship_-WeaponsCount;-
Ownship_WeaponsDynamicData :OwnshipWeaponsDynamic Data Ar ray;

end record; --IOS,RDR,VIS,FS,EW

~ ...--. *** ************Function:

A-246



D495-10735-1
20 August 1993

-- / 10.12.3.3 Ownship Weapons Stores

-- SEND-ON-CHANGE

-- The WPN segment may send out a message of this type which includes
-- weight and weapon loaded in a given station. This is sent whenever

-- a station's load changes.

type Ownship_StoresData is
record

Station (lobalMessage_Types.StoiesStation; -- IOS,
FS, FD

Stores_Type GlobalMessageTypes.StationWeaponLoad; -- IOS,
FS, FD

StoresLoad_Weight : Engineering Units.Pounds; --FD

end record;

-- The WPN segment may send out a status for a given stores station...

type Weapon_StatusRecord is

record

O Station : GlobalMessage_Types.StoresStation; -- FS
Status : GlobalMessage_Types.WeaponStatus; -- FS

end record;

-- ... or it may collect those individual statuses into an array...

type WeaponStatusArray is
array (GlobalMessage_Types.StoresStationCount)
of Weapon_StatusRecord;

... and send a message containing statuses for all weapon stores

-- stations that have changed.

type Weapon_StatusOutput is
record

NumberOfStations : GlobalMessage_Types.StoresStationCount;
Data : Weapon_StatusArray;

end record;

S __***************Function:

-- / 10.12.3.4 Target Designation
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. -- NONE

-- ***************Functio

-- / 10.12.3.5 Threat Weapons' Damage Assessment

-- SEND-ON-CHANGE

-- see Moving_Model_Types for definitions of Scoring_DamageData and
-- Scoring_ActivationStatus

-- ***************Function:

-- I 10.12.3.6 Weapons Support

-- SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type WeaponsDiscreteOutputAndState is record
ID : WeaponsDiscreteOutputs;

State : BaseTypes.DiscreteState;
end record;

... or it will collect the discretes into an array;

subtype WeaponsDiscreteOutput_Count is
BaseTypes.UnsignedInteger_32
range l..NumberOfWeaponsDiscreteOutputs;

type Weapons DiscreteOutputArray is array (
WeaponsDiscreteOutputCount) of
WeaponsDiscreteOutputAndState;
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Sand send the ones which have changed in one of these messages:

type Weapons DiscreteOutput_List is

record
Number Of DOs : WeaponsDiscreteOutputCount;

DiscreteOutputs : WeaponsDiscreteOutputArray;

end record;

type HUDOutputRecord is

record
PullUp_AnticipationCue : EngineeringUnits. Seconds; -- FS

CCIPReticle : Engineering Units.Polar Direction; -- FS

end record;

-- See Moving_Model_Types for definition of MovingModelDeactivation

-- See GlobalMessage_Types for definition of JettisonStatus and

-- WeaponStationChange

O -- See ControlTypes for responses to IOS

.___******* ** ***************** *********** ***

-- / 10.12.4 Weapons Representation Specs

private

-- Declarations to make representation specs more readable

Bytes : constant := 8; -- Bits per byte

ByteSize : constant := 1 * Bytes;

Halfword Size : constant := 2 * Bytes;

WordSize : constant :- 4 * Bytes;

S-- 10.12.3.1

NumberOfWeaponsHydraulicComponents : constant :-
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GlobalMessageTypes.WeaponsHydraulic_-Component'pos(

Global_-MessageTypes.WeaponsHydraulicComponent'iast) -

GlobalMessage_Types.Weapons_HydraulicComponent'pos(

GlobalMessage_Types.Weapons_Hydraulic_Component'first) + 1;

Weapons_HydraulicComponentFlowArray_Size :constant
NumberOfWeaponsHydraulicComponents * WordSize;

for Weapons_Hydraulic_Component_-Flow_-Array' size use
WeaponsHydraulicComponent FlowArraySize;

for Ownship_FireControl_EighthRate use

record

ElectricalLoads

at 0

range 0..GlobalMessageTypes.

Aircraft_-ElectricalBusLoadArray_Size-l;

HydraulicComponentFlows

at Global_-Message_Types.
Aircraft_-ElectricalBusLoadArraySize/Bytes

range 0. .WeaponsHydraulicComponentFlowArray_Size-i;

end record;0 ~for OwnshipFireControlEighthRater size use
GlobalMessage_Types.AircraftElectricalBusLoadArray_Size +

WeaponsHydraulic_ComponentFlowArray_Size;

StoresStationSize : constant
GlobalMessage_Types.StoresStation Size;

Moving_MIodel_ID_-Size :constant :

Movingý_ModelTypes.Movingý_ModelID Size;

for Ownship_WeaponFireStatus use

record
WeaponFired

at 0

range 0. Moving_M4odel_ID Size-i;
IntendedTarget

at MovingModel_ID -Size/Bytes
range 0. .MovingModelIDSize-i;

StationFiredFrom

C46 at 2 * Moving_.ModelIDSize/Bytes
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range O..Stores Station Size-i;

end record;
for Ownship_Weapon_FireStatus' size use

2 * Moving_-Model_-ID_-Size +
StoresStationSize;

-- 10.12.3.2

0-4nship_WeaponsDynamicDataArray_Size :constant :

Moving__Model_Types.Moving_.ModelDynamicDataSize*

MaximumNumberOfOwnship_Wqeapons;

for Ownship_WieaponDynamicsHalfRate use

record

NumberOfWeapons

at 0
range 0..Word -Size-i;

Ownship_ýWeaponsDynamic_-Data

at WordSize/Bytes
range 0. .Ownship_Weapons DynamicDataArraySize-i;

end record;

for Ownship_WeaponDynamics HalfRate'size use
WordSize +

Ownship_WqeaponsDynamicDataArray_Size;

-- 10.12.3.3
StationWeaponLoadSize :constant

Global_-Message_Types.StationWeapon_Load Size;
WeaponStatusSize :constant :

G'lobalMessageTypes.WeaponStatus Size;

for Ownship_StoresData use
record

Station
at 0
range 0. .StoresStation Size-i;

Stores_Type
at Stores_-Station_-Size/Bytes
range 0. .Station WeaponLoad Size-i;

Stores_-LoadWeight
at Stores_-Station_-Size/Bytes +

StationWeaponLoadSize/Bytes +
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Halfword Size/Bytes -- 2 Bytes spare

range 0. .WordSize-i;

* end record;

Ownship_StoresDataSize : constant :

StoresStationSize +

StationWeapon_Load Size +

HalfwordSize +

WordSize;

for Ownship_StoresData' size use

Ownship_StoresDataSize;

for WeaponStatusRecord use

record

Station

at 0 range O..StoresStationSize-i;

Status
at Stores Station Size/Bytes range 0. .Weapon_Status Size-i;

end record;
WeaponStatusRecordSize :constant :

StoresStationSize +

WeaponStatusSize;

for WeaponStatusRecord' size use
WeaponStatusRecordSize;

WeaponStatus_-Array_Size :constant

Weapon_Status_-RecordSize *

Global_-Message_Types.NumberOfStoresStations;

for WeaponStatusArray' size use
Weapon_StatusArraySize;

for WeaponStatusOutput use
record

WumberOfStations

at 0 range 0. .WordSize-i;

Data

at Word_-Size/Bytes range 0. .WeaponStatus-.,krray,.Size-i;

end record;

for WeaponStatusOutput' size use

WordSize +

Weapon-Status Array-Size;
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-- 10.12.3.6
polarDirectionSize constant :

Engineering_ýUnits.PolarDirection -Size;

for HUDOutputRecord use

record
Pull-_Up Anticipation_Cue

at 0 range 0. .WordSize-i;
CCIPReticle

at wordSize/Bytes range 0. .Polar DirectionSize-i;

end record;

for HUD_-OutputRecord'size use

WordSize +

PolarDirectionSize;

end WeaponsOutput_InterfaceTypes;
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-- %Z% Unit Name: WeaponsOutput_Interface. -- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %it

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the
-- Weapons segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions

-- in this segment will not be performed, based on simulator
requirements.
-- The messages associated with these functions need not be sent, and

-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing

-- "Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed-for a message,

-- it is clear that this message need not be sent, and the message

-- object declaration itself may be commented out or deleted.

w ith Weapons_ Output_InterfaceTypes;
with ControlTypes;
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with GlobalMessageTypes;
with Moving_Model_Types;

package WeaponsOutput_Interface is

-I10.13 Weapons Output Interface*

-** ********* * ***Function:

-I10.13.1 Ownship Fire Control

OwnshipFireControlEighthRateOutputs

WeaponsOutput_InterfaceTypes.

Ownship_FireControl EighthRate;

O -- Destination: FS

-- SEND-ON-CHANYGE OUTPUTS

Ownship_Weapon_Fire_-Occurrence
Weapons_-Output_Interface_Types.

ownship_WeaponFireStatus;

-- Destination: ENV, FS, FD, 105, EW, PHC, VIS

-- * ** * * * * * * u c i n

-I10.13.2 Ownship Weapon Dynamics

~j Ownship_ýWeapon_-Dynamics_-HalfRateOutputs
WeaponsOutputInterface_Types.
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Ownship_WeaponDynamics_HalfRate;

* -- Destination: ENV, RDR, IOS, VIS, FS, EW, NAV

-- ***************Funct*ion:

-- 1 10.13.3 Ownship Weapons Stores

-- SEND-ON-CHANGE OUTPUTS

OwnshipStoresData_Update
WeaponsOutput_InterfaceTypes.
OwnshipStoresData;

-- Destination: ENV, FD, IOS, FS

* OwnshipStoresStatusUpdate
WeaponsOutput_InterfaceTypes.
WeaponStatusOutput;

-- Destination: ENV, FD, IOS, FS

-- ***************Function:

-- / 10.13.4 Target Designation

-- NONE

-- ***************Funct**on:

-- / 10.13.5 Threat Weapons' Damage Assessment
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--SEND-ON-CHANGE ONLY

* Ownship_DamageOccurrence
Moving_Model_Types.

Scoring_DamageData;

-- Destination: ENV, EW, 105, FD, PRO, FC, FS, NAV, RDIR, PHC, VIS

Ownship_ScoringActivation
Moving__Model_Types.
Scoring_,Activation Status;

-- Destination: EW, IOS

-*********ucin

-I10.13.6 Weapons Support

. -- SEND-ON-CHANGE OUTPUTS

WeaponsDiscrete_Change:
Weapons__OutputInterface_Types.

WeaponsDiscreteOutputList;

-- Destination: FS

WeaponDeactivation

Moving._Model_Types.
Moving_ModelDeactivation;

-- Destination: ENV, RDR, VIS, 105, EW

Weapons_Scoring_Response

Control_Types.
~ -- Scoring_RIesponse;
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-- Destination : IOS

. Jettison __Status __Change __Of State
GlobalMessage_Types.

JettisonStatus;

-- Destination :ENV, FS

HUDMaxRateOutput

WeaponsOutputInterfaceTypes.

HUDOutputRecord;

-- Destination FS

StoresConfig

Global_-Message_-Types.
WeaponStation Change;

O -- Destination :FS, 105

Weapons_SegmentSimulationStateResponse

Control_Types.

SegmentSimulationStateResponse;

-- Destination : OS

Weapons_SegmentTraining_MýodeResponse

Control_Types.

SegmentTraining_MiodeResponse;

-- Destination : 105

Weapons_-PerformanceTestResponse:

Control_Types.

PerformanceTestResponse;
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-- Destination : IOS

Weapons_-Of f -LineDiagnostic Response

Control_Types.

Of fLineDiagnosticResponse;

-- Destination : IOS

WeaponsRemoteControlledDiagnosticResponse

Control_Types.

RemoteControlled DiagnosticResponse;

-- Destination :105

Weapons_-On_-LineDiagnosticResponse

Control_Types.

* On Line Diagnostic Response;

-- Destination :105

end WeaponsOutput_Interface;
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%-- Z% Unit Name: RadarOutputInterfaceTypes

-- %Z% Source Pathname: %Pt

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %
-- %Z% Delta Date:

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the Radar segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_Model_Types, GlobalMessage_Types and
-- ServiceFunctionTypes.

• -- Adaptation:

-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated
or
-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed

-- to require little or no modification.

with Base_Types;

with Engineering_Units;
with GlobalMessage_Types;
with Control_Types;
with Moving_Model_Types;

package RadarOutput_InterfaceTypes is

j -- / 10.14 Radar Output Interface Types *
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-- / 10.14.1 Aircraft/Simulator Specific Radar Types

-- These constants are important only if you collect targets or

-- moving models together into one message, rather than sending
-- one at a time.

MaximumNumberOfAirToAirTargets : constant := 10;

MaximumNumberOfAirToGroundTargets : constant :- 10;

MaximumNumberOf_Targets : constant :- 10;

MaximumNumberOfMovingModels : constant : 10;

-- This is the count of the higher order harmonics of the

-- operating frequency. Adapt as required for a specific

-- application.

MaximumNumberOfFrequency_Harmonics : constant := 5;

* - This and many of the following type declarations will be adapted

-- by deleting those modes, sensor types, etc. which are inactive
-- in this simulation.

type SpecificModeType is

GroundMap,
RaidAssessment,
Search,
Track,
TrackWhileScan);

subtype PRF_Type is BaseTypes.Unsigned_Integer_32 range 1..100000;

type Antenna Index is
MainAntenna,
FloodHorn);

type AssigningSensorType is
Tactical-Radar,
SAR);
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type AssignedSensorType is (
FLIR,
LLTV,
LST,
RWR);

type Sensor-Source is (
TacticalRadar,
SAR,
FLIR,
LLTV,

LST);

type Beam_ShapeType is (
Pencil,
Fan,
Flood);

type WaveformType is (

Sawtooth,
O Sine,

Square);

type SearchPattern_Type is
VerticalScan,
HorizontalScan,
Boresight);

type DataUpdateRate is
RequestHigh,
AllowLow);

-- Declare all D/Os in the flight station that this segment will

-- turn on or off

type RadarDiscreteOutputs is
(ToBeDetermined);

-- Characteristics which the radar's sensor fusion makes known to
-- EW or VIS on this simulator or radar system

type SensorFusedDiscernableCharacteristics (
Sensor SensorSource :-Tactical-Radar;
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RelativeVelocity_Resolved : Base_Types.SimBoolean :-
Base_Types.False;

RangeResolved : Base_Types.SimBoolean :-
Base_Types.False) is
record

SensingDevice SensorSource :- Sensor;
Moving_Model Moving_Model_Types.Moving_Model_ID;
GimbalAngles Engineering_Units.PolarDirection;
Moving_ModelCrossSectionAzimuth : Engineering_Units.Radians;
Moving_ModelCrossSectionElevation : Engineering_Units.Radians;
case Sensor is

when Flir =>

Temperature : EngineeringUnits.DegreesC;
when Tactical Radar I SAR ->

RangeRateKnown : Base_Types.SimBoolean :=

Relative_Velocity_Resolved;
Range_Known : Base_Tvpes.SimBoolean :-

RangeResolved;
case RelativeVelocityResolved is

when BaseTypes.True =>

RangeRate Engineering_Units.Knots;
case Range Resolved is

when Base_Types.True =>
SlantRange EngineeringUnits.NauticalMiles;
when BaseTypes.False =>

null;

end case;
when Base_Types.False =>

null;

end case;
when Lltv I Lst =>

null;
end case;

end record;

--- ** * ** **** ************* ** ************** *

-- / 10.14.2 Aircraft/Simulator Reusable Radar Types
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-- Use this type if the simulation is sending data on one target at a
-- time (i.e., potentially several messages of this type in a frame)
type AirToAirTargetData is
record

DesignatedTarget_Location
EngineeringUnits.EarthPositionComponents;

DesignatedTarget_Identification : Moving_Model_Types.Moving_ModelID;
DesignatedTargetMotion

Engineering_Units.EarthVelocity_Components;
DesignatedTargetAttitude

EngineeringUnits.AngularPosition-Components;
DesignatedTargetTracking : BaseTypes.SimBoolean;

end record;

subtype AirToAirTargetCount is BaseTypes.UnsignedInteger_32 range
l..MaximumNumberOfAirToAir Targets;

type AirToAirTargetArray is
array (Air_ToAirTargetCount) of
AirToAirTarget_Data;

Use this type if the simulation sends data on several targets at
-- the same time (i.e., one message per frame)
type Air To AirTargetDataRecord is
record

NumberOfTargets : Air To AirTargetCount;
AirToAirTargets : AirToAirTargetArray;

end record;

-- Use this type if the simulation is sending data on one target at a
-- time (i.e., potentially several messages of this type in a frame)
type TargetDetectionState is
record

DesignatedTarget_Identification Moving_Model_Types.Moving_ModelID;
Illuminated : BaseTypes.SimBoolean;

ElevationAndAzimuthResolved : BaseTypes.SimBoolean;
RelativeVelocityResolved : BaseTypes.SimBoolean;
AcquisitionAttempted : BaseTypes.SimBoolean;
RangeResolved : BaseTypes.SimBoolean;
Lockon : BaseTypes.SimBoolean;

end record;
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subtype TargetCount is BaseTypes.UnsignedInteger_32 range

1..Maximum Number OfTargets;

type TargetDetectionStateArray is

array (Target_Count) of

TargetDetection State;

-- Use this type if the simulation sends data on several targets at

-- the same time (i.e., one message per frame)

type TargetDetectionStateRecord is

record

Number Of Targets : TargetCount;

TargetDetection-Data : TargetDetectionStateArray;

end record;

type Coarse_ModeType is

Active,
Passive,
Off);

subtype Frequency_HarmonicsCount is BaseTypes.UnsignedInteger_32
range 1..MaximumNumberOfFrequencyHarmonics;

type Active_Freq_Array is
array (FrequencyHarmonicsCount) of
BaseTypes.Float_32;

type SelectedAntennaType is
array (AntennaIndex) of BaseTypes.DiscreteState;

type RadarGenericInformation is
record

Active_Frequency : ActiveFreq_Array;

CenterBeamDirection : Engineering_Units.PolarDirection;
PowerFactor : Engineering_Units.Watts;

-- Computed as transmitter

-- power times transmit antenna gain.

PRF : PRFType;
DataValidity_Time : ControlTypes.FrameNumber;
SelectedAntenna : SelectedAntennaType;
CoarseMode : CoarseModeType;
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Specific-Mode :Specific Mode-Type;

end record;

Wsubtype Air ToGroundTarget_Count is Base_Types.UnsignedInteger_32

range

1. .MaximumNumberOfAirToGroundTargets;

type RadarHydraulicComponentFlowArray is

array (GlobalMessage_Types. RadarHydraulic_Component)
of Engineering_Units.GalPerMmn;

NumberOfRadar Discrete Outputs :constant :

RadarDiscreteOutputs'pos (RadarDiscreteOutputs' last) -

Radar DiscreteOutputs'pos (Radar DiscreteOutputs'first) + 1;

-I10.14.3 Radar Segment Output Records

-- * * ** * ** ** * ** ***Function:

-I10.14.3.1 Radar Processor

-- NONE

--.* * ** ** *** * *** **Funct ion:

-I10.14.3.2 Radar Image Generation

type I mageGene rat ionMoving__Model1sHal1fRat e is

record

CurrentAir To AirTargetData : Air To AirTargetDataRecord;
--WPNE~end record;

-- If multiple messages about target data are to be sent in a frame,
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-- rather than collecting target data into one message which is sent

-- once a frame, then comment out the definition above and use the

* -- two definitions below:

-- Send one of these

-- type ImageGenerationMoving_ModelsHalfRate is

-- record

-- AirToAirTargetsDetected : AirToAirTarget_Count; -- WPN

-- end record;

-- And send 0 or more of these (where the number will match the

-- AirTo AirTargetsDetected field of the above message).

-- type TargetDataHalfRate is

-- record

-- Air ToAirTargets : AirTo AirTargetData; -- WPN

-- end record;

type Image_GenerationMoving_Models_Quarter_Rate is
record

TargetDetectionData : TargetDetectionStateRecord;S RadarGenericData : RadarGenericInformation; -- EW
end record;
-- If multiple messages about target data are to be sent in a frame,

-- rather than collecting target data into one message which is sent

-- once a frame, then comment out the definition above and use the

-- two definitions below:

-- Send one of these

-- type ImageGenerationMoving_Models_Quarter_Rate is

-- record

-- TargetsDetected : TargetCount;

-- Radar GenericData : RadarGenericInformation; -- EW

-- end record;

-- And send 0 or more of these (where the number will match the

-- TargetsDetected field of the above message).

-- type TargetDataQuarterRate is

-- record

-- TargetDetectionData : TargetDetectionState;j -- end record;
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-- SEND-ON-CHANGE

O type RejectedAirTo Air_TargetArray is
array (AirToAirTargetCount) of
Moving_Model_Types. MovingModel_ID;

type AirToAirRejectData is
record

NumberOfRejectedAATargets : Air ToAir_TargetCount;
RejectedAATargets : RejectedAir To AirTargetArray;

end record;
-- If multiple messages about rejected targets are to be sent in a frame,
-- rather than collecting data into one message which is sent once a
-- frame, then comment out the two definitions above and use the
-- definitions below:

-- type AirToAirReject_Data is

-- record
-- RejectedAATarget : Moving_ModelTypes.Moving_Model_ID;

-- end record;

c. type AirToGroundTargetArray is
array (AirToGroundTarget_Count) of
Engineering_Units.EarthPositionComponents;

type AirToGround_TargetData is
record

NumberOfAGTargets : AirToGroundTargetCount;
Designated Points : Air To GroundTargetArray;

end record;
-- If multiple messages about air-ground targets are to be sent in a
frame,
-- rather than collecting data into one message which is sent once a
-- frame, then comment out the two definitions above and use the

-- definition below:

-- type AirToGroundTargetData is

-- record
-- DesignatedPoint : Engineering_Units.EarthPositionComponents;
-- end record;

"---Otype AirToGroundRejectData is
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record. NumberOfRejectedAG_Targets : Air ToGround_TargetCount;
Rejected AGTargets : AirToGroundTargetArray;

end record;
-- If multiple messages about rejected targets are to be sent in a frame,
-- rather than collecting data into one message which is sent once a
-- frame, then comment out the definition above and use the

-- definition below:

-- type Air To GroundRejectData is

-- record

-- RejectedAGTarget : Engineering_Units.EarthPositionComponents;
-- end record;

type Moving_ModelDataUpdateRateChangeRequest is
record

ID : Moving_Model_Types.Moving_ModelID;

UpdateRate : DataUpdateRate;
end record;

type Ownship_BeaconData is
record

BeaconRange : Engineering_Units.NauticalMiles;
BeaconCode : Base_Types.UnsignedInteger_32;

end record;

-- ***************Function:

-- 1 10.14.3.3 Airborne Interrogate Sensor

-- SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a

-- number of these messages:

type Moving_ModelIFFData is
CO record

ID : Moving_Model_Types.Moving_ModelID;
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1FF ID : GlobalMessage_Types.IFFData;

end record;

... or it will collect the moving model data into an array;

type 1FFInterrogatedModelArray is

array (Moving_ Model_Types.Moving__ModelCount) of

Moving_.Model_1FFData;

..and send the ones which have changed in one of these messages:

type Airborne_1FFInterrogateData is

record
NumberOfInterrogatedModels : Moving__ModelTypes.Moving__ModelCount;

MovingModel_1FFData : FFInterrogatedModelArray;

end record;

c@*I*****Fucin
-I10.14.3.4 Terrain Following/Terrain Avoidance!

-- / Radar Guidance

--SEND-ON-CHANGE

type TF_TAData is

record

Terrain_-FollowingPitchCommand : EngineeringUnits.Radians;

RadarRollCommand : EngineeringUnits.Radians;

RadarYawCommand : EngineeringUnits.Radians;

Terrain_-Following_Engaged : Base_-Types.SimBoolean;

Terrain_-Following_Valid : Base_-Types.SimBoolean;

RadarGuidance_Engaged : BaseTypes.SimBool~ean;

RadarGuidance Valid : BaseTypes.Sim Boolean;

end record;

\~ ....***************Function:
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-- 10.14.3.5 Mission Computer Interface

type MissionComputer_InterfaceHalfRate is

record

LocationEstimateAndFlightRegime :Air To AirTargetData; -- EW,
V's
end record;

--SEND-ON-CHANGE

type MissionComputer_SensorAssignmentData is

record

Moving_ýModel :Moving_.Model Types.Moving_M4odelID;

Assigning_Sensor : Assigning_,SensorType;
Assigned-Sensor :AssignedSensorType;

LostTrack :Base_Types.Sim Boolean;

end record;

c. -- See 10.14.3.1 above for definition of
-- SensorFusedDiscernableCharacteristics

-- Depending on the implementation, this segment will either send a

-- number of these messages:

type Single Threat Probability__Data is

record

ThreatIID : Moving__Model_Types.Moving_ Model_ID;

Probability_OfThatThreat : Engineering_Units.Normalized;

end record;

--... or it will collect the threats into an array;

type ThreatProbability_Ahrray is
array (Moving_MiodelTypes.Moving_.ModelCount) of

-- Single Threat Probability Data;
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-..and send the ones which have changed in one of these messages:

. type ThreatProbabilityRecord is
record
NumberOfThreats : Moving_Model_Types.MovingModelCount;

ProbableThreats : ThreatProbability__Array;

end record;

type ThreatPriority_Data is

record

ModelNumber : Moving__Model Types.Moving_M4odel ID;

Threat-Priority : Engineering Units.Normalized;

end record;

type DynamicRadar Data is
record

BeamShape : BeamShape_Type;

Waveform : WaveformType;

DwellTime : Engineering_Units.Seconds;
Revisit -Time : Engineering_Units.Seconds;(. SearchPattern : SearchPattern_Type;

end record;

-- * * ** ** * *** ** * **Funct ion:

--I10.14.3.6 Radar Aircraft Systems Interface

type RadarAircraft_Syste--msInterfaceEighthRate is
record

ElectricalLoads : GlobalMessage_Types.
AircraftElectricalBusLoadArray;
-- FS

HydraulicComponentFlows : RadarHydraulic_ComponentFlowArray;

--FS

end record;

*******i*untin
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--1 10.14.3.7 Crew Station Hardware Panel Interface

. -- SEND-ON-CHANGE

-- Depending on the implementation, this segment will either send a

-- number of these messages:

type RadarDiscreteOutputAndState is record
ID : RadarDiscrete_Outputs;
State : BaseTypes.DiscreteState;

end record;

... or it will collect the discretes into an array;

subtype RadarDiscreteOutputCount is
BaseTypes.UnsignedInteger_32
range l..NumberOfRadarDiscreteOutputs;

O type RadarDiscreteOutputArray is array
RadarDiscreteOutputCount) of

RadarDiscreteOutputAndState;

... and send the ones which have changed in one of these messages:

type RadarDiscreteOutputList is
record

NumberOfDOs : RadarDiscreteOutputCount;
DiscreteOutputs : RadarDiscreteOutputArray;

end record;

-- ***************Function:

-- / 10.14.3.8 Radar Database

1j-- See ServiceFunctionTypes
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**************Function:

-- / 10.14.3.9 Visual Database

-- See ServiceFunctionTypes

-- ***************Function:

-- I 10.14.3.10 Spatial Relations

-- See ServiceFunctionTypes

-- ***************Function:

-- / 10.14.3.11 Occulting

-- See ServiceFunctionTypes

-- ***************Function:

-- 1 10.14.3.12 Radar Support

-- SEND-ON-CHANGE ONLY

-- See Moving_ModelTypes for definition of EmitterUnique_Data

-- See Control Types for responses to IOS

-- _***** *************** ***** ** * ******** *** *

S -- / 10.14.4 Radar Representation Specs
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.private
-- Declarations to make representation specs more readable

Bytes :constant :=8; -- Bits per byte

Byte_Size : constant :=1 * Bytes;

HIalfwordSize :constant :=2 * Bytes;

Word-Size :constant :=4 * Bytes;

-- 10.14.3.2

Moving__Model_IDSize :constant :

Moving_.ModelTypes.Moving__Model_-ID_-Size;

EarthPositionComponentsSize :constant :

Engineering_Units.Earth_-Position Components Size;

EarthVelocity_ComponentsSize : constant :=
Engineering_Units.Earth_-Velocity_ComponentsSize;

Angular_-PositionComponentsSize :constant :
Engineering_Units.Angular_-PositionComponentsSize;

( for Air To Air-TargetData use
record

DesignatedTarget_Location

at 0
range 0. .Earth_-Position_-Components Size-i;

DesignatedTargetIdentification

at EarthPositionComponentsSize/Bytes

range 0. .Moving_Model_IDSize-i;

DesignatedTargetMotion

at EarthPositionComponentsSize/Bytes +

Moving_MIodel_ID_-Size/Bytes

range 0. .EarthVelocity__Components_Size-i;
DesignatedTargetAttitude

at EarthPositionComponents_Size/Bytes +

Moving._Model_ID -Size/Bytes +

EarthVelocityComponentsSize/Bytes

range 0..Angular_-Position_ComponentsSize-i;

DesignatedTargetTracking

at Earth_Position_Components_Size/Bytes +

MovingModel_ID Size/Bytes +
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EarthVelocity_ComponentsSize/Bytes +

Angular_-PositionComponentsSize/Bytes

range 0. .ByteSize-i;

end record;
AirToAirTargetDataSize :constant :

Earth -Position_Components_Size +

Moving_.ModelIDSize +

Earth_-Velocity_Components_Size +

Angular_-PositionComponentsSize +

ByteSize;

for AirTo_-AirTarget Data' size use

Air ToAirTargetDataSize;

AirToAirTargetArray_Size :constant :

Air-To Air -Target_-Data_-Size *

MaximumNumberOfAirToAirTargets;

for AirToAirTarget Array' size use
AirToAirTargetArray_Size;

*for Air_-To_-AirTarget DataRecord use

record
NumberOfTargets

at 0 * WordSize/Bytes range 0. .WordSize-i;

AirToAirTargets
at 1 * Word Size/Bytes range 0. .Air To Air TargetArray_Size-i;

end record;

AirToAirTargetDataRecordSize :constant
WordSize + AirToAir_TargetArraySize;

for Air_-ToAirTargetDataRecord' size use

Air To Air TargetDataRecord Size;

for ImageGenerationMoving_ModelsHalfRate'size use

Air ToAirTargetDataRecordSize;

for Target_-Detection-State use

record

DesignatedTarget_Identification

at 0 range 0. .MovingModelIDSize-i;
Il luminated

at MovingModel_IDSize/Bytes
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range 0. .Byte_Size-i;

ElevationAndAzimuthResolved
at Moving_ýModel_ID_-Size/Bytes + 1 * Byte_Size/Bytes

range 0. .Byte_Size-i;

RelativeVelocityResolved

at Moving_.Model_ID -Size/Bytes + 2 * Byte_Size/Bytes

range 0. .ByteSize-i;

AcquisitionAttempted

at Moving__Model_ID_-Size/Bytes + 3 * ByteSize/Bytes
range 0. .Byte_Size-i;

RangeResolved

at Moving_M~odel_ID_-Size/Bytes + 4 * Byte_Size/Bytes

range 0. .Byte_Size-i;

Lockon

at Moving_Mdodel_ID_-Size/Bytes + 5 * ByteSize/Bytes

range 0. .ByteSize-i;

end record;
TargetDetectionStateSize constant :

MovingModelIDSize + 6 *Byte_Size;

for TargetDetectionState' size use0 TargetDetectionStatoSize;

TargetDetectionStateArray_Size :constant

Target_-Detection_-State_-Size * MaximumNumberOfTargets;

for Target DetectionStateArray' size use

TargetDetectionStateArray_Size;

for TargetDetectionStateRecord use

record

NumberOfTargets

at 0 * Word_-Size/Bytes range 0. .Word Size-i;

Target_DetectionData

at 1 * Word__Size/Bytes range 0. .TargetDetectionStateArray_Size-i;

end record;

TargetDetectionStateRecordSize :constant

Word_-Size + TargetDetectionStateArray_Size;
for Target_-DetectionStateRecord'size use

TargetDetection StateRecord Size;

~~ Active-Freq_Array_Size :constant :
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WordSize * MaximumNumberOf_-Frequency_Hýarmonics;

for Active_-FreqArray'size use
ActiveFreq__Array_Size;

PolarDirectionSize :constant :

Engineering_Units.Polar Direction Size;

NumberOfAntennas :constant

AntennaIndex'pos(
AntennaIndex'last) -

AntennaIndex'pos (

AntennaIndex'first) + 1;

Selected_-Antenna_TypeSize : constant :

Byte_-Size * NumberOfAntennas;
for SelectedAntenna_-Type' size use

SelectedAntennaType_Size;

CoarseModeTypeSize :constant :- ByteSize;

for CoarseMode_Type'size use

CoarseModeTypeSize;

SpecificIMode_-Type_Size :constant := ByteSize;
for Specific ModeType' size use

Specific-ModeTypeSize;

for Radar_-GenericInformation use

record

ActiveFrequency

at 0

range 0. .ActiveFreq_AKrraySize-i;

CenterBeamDirection

at Active_Freq:ý_Array_Size/Bytes
range 0..PolarDirectionSize-i;

PowerFactor

at Active_-Freq_Array_Size/Bytes, +

Polar -Direction_-Size/Bytes
range 0..WordSize-i;

PRF

at Active_-Freq_ArraySize/Bytes +

ib Polar Direction Size/Bytes +
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WordSize/Bytes

range 0.. Word_-Size-i;

* Data ValidityTime

at Active_-Freq__Array_Size/Bytes +

Polar_-DirectionSize/Bytes +

2 * WordSize/Bytes

range 0. .Word Size-i;

SelectedAntenna
at Active -Freq-ArraySize/Bytes +

Polar_-DirectionSize/Bytes +

3 * WordSize/Bytes

range 0. .SelectedAntennaType Size-i;

CoarseMode

at Active_-Freq_.Array_Size/Bytes +

PolarDirectionSize/Bytes +

3 * Word -Size/Bytes +

Selected_-AntennaType-Size /Bytes
range 0. .CoarseModeTypeSize-i;

SpecificMode
at Active_-Freq_AýrraySize/Bytes +

Polar_-DirectionSize/Bytes +03 * Word_-Size/Bytes +
Selected_-Antenna_TypeSize/Bytes +

Coarse_-Mode_-Type_Size/Bytes

range 0. .SpecificMode_Type_Size-i;

end record;
RadarGeneric Information Size :constant :

Active_FreqArraySize +

Polar_-DirectionSize +

3 * WordSize +

SelectedAntenna_-Type_Size +

CoarseModeType Size +

SpecificModeTypeSize;

for RadarGenericInformation'size use

Radar GenericInformation Size;

for Image_-GenerationMoving_MNodelsQuarter Rate use

record

TargetDetection Data

at 0
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range 0..TargetDetection StateRecord Size-i;

Radar GenericData
*at Target -Detection State Record Size/Bytes

range 0. .RadarGenericInformationSize-i;

end record;

for Image_Generation_-Moving_ModelsQuarter Rate' size use

Target_-DetectionStateRecordSize +

RadarGenericInformationSize;

Rejected_-AirTo_-Air_-Target_-Array_Size :constant :

Moving_Model -ID -size *

Maximum_-NumberOfAirToAir_Targets;

for Rejected_-Air_-To_-Air_Target-Array' size use
RejectedAirToAirTargetArray Size;

for Air_-To_-AirRejectData use
record
NumberOfRejectedAATargets

at 0 range 0. .Word -Size-i;

RejectedAATargets

at Word_-Size/Bytes range 0. .Rejected Air-To Air-TargetArray-_Size-i;(0 end record;
for- AirTo_-Air_-Reject_Data'size use

WordSize +

RejectedAirToAirTargetArray_Size;

AirToGroundTargetArray_Size :constant :

Earth PositionComponentsSize *

MaximumNumber_-Of_-Air_-ToGroundTargets;

for Air_-To_-GroundTargetArray' size use
AirToGroundTargetArray_Size;

for AirToGroundTargetData use
record

NumberOfAG_Targets

at 0 range 0. .WordSize-i;

DesignatedPoints

at Word_-Size/Bytes range 0. .AirToGroundTargetArraySize-i;

end record;
-for AirTo_-GroundTarget_Data'size use

WordSize +
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Air To GroundTargetArray_Size;

*s for Air To Ground Reject Data use
record

NumberOfRejectedAG_Tarcgets

at 0 range 0. .Word Size-i;

RejectedAG_Targets

at Word_-Size/Bytes range 0. .AirToGroundTargetArray_Size-i;

end record;

for Air ToGroundRejectData' size use

WordSize +

AirToGroundTargetArraySize;

DataUpdateRateSize :constant :- ByteSize;

for DataUpdate-Rate' size use DataUpdateRate Size;

for Moving_MiodelDataUpdateRateChangeRequest use

record

IDat 0 range 0..Moving__ModelID Size-i;

UpdateRate0 at Moving_MIodelIDSize/Bytes
range 0. .DataUpdateRateSize-i;

end record;
for Moving_MIodelTData_-UpdateRateChangeRequest' size use

Moving__ModelIDSize + Data Update khate Size;

for Own sh ip__BeaconDat a use

record

BeaconRange

at 0 * WordSize/Bytes range 0. .Word Size-i;

BeaconCode

at 1 * Word-Size/Bytes range 0. .WordSize-i;

end record;
for Ownship_BeaconData' size use 2 * WordSize;

-- 10.14.3.3

1FFDataSize :constant :

Global_-MessageTypes.IFFDataSize;

~ for Moving_.Model_1FFData use
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record
ID

at 0

range O..MovingModelID Size-i;

1FFID

at Moving__ModelIDSize/Bytes

range 0.. 1FFDataSize-i;

end record;
Moving__Model_1FFDataSize :constant :

Moving_.ModelIDSize + 1FFDataSize;

for Moving_ýModel_1FFData' size use Moving_.Model_1FFDataSize;

1FFInterrogatedModelArraySize :constant :

MovingModel_1FFDataSize *

Moving_ýModelTypes. MaximumNumberOf_-Moving__Models;

for 1FFInterrogatedModelArray'size use

1FFInterrogatedModelArray_Size;

for Airborne_1FFInterrogateData use

record

NumberOfInterrogated_-Models0 at 0 range O..WordSize-i;
Moving__Model_1FFData

at WordSize/Bytes

range 0.. 1FFInterrogatedModelArraySize-i;

end record;

for Airborne_1 FFInterrogateData'size use

WordSize +IFFInterrogatedModelArraySize;

-- 10.14.3.4

for TFTAData use

record

TerrainFollowing_PitchCommand

at 0 * Word_-Size/Bytes

range 0..WordSize-i;

RadarRollCommand

at 1 * Word_-Size/Bytes

range 0..WordSize-i;

RadarYawCommand

at 2 * Word_-Size/Bytes

range O..Word Size-i;
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TerrainFollowing_Engaged

at 3 * WordSize/Bytes
range 0. .Byte_Size-i;

TerrainFollowingValid
at 3 * Word_-Size/Bytes + 1 * Byte_Size/Bytes

range 0. .Byte_-Size-i;

RadarGuidance_Engaged

at 3 * Word_-Size/Bytes + 2 * Byte_Size/Bytes

range 0. .Byte_-Size-i;

RadarGuidanceValid

at 3 * Word_-Size/Bytes + 3 * ByteSize/Bytes

range 0. .ByteSize-i;

end record;

for TFTAData' size use 3 * WordSize + 4 * ByteSize;

-- 10.14.3.5

for Mission -ComputerInterface Half Rate'size use

AirToAirTargetDataSize;

Assigning_Sensor_Type_-Size :constant 8;

for AssigningSensorType' size use

AssigningSensorTypeSize;

Assigned_-Sensor_Type_Size :constant 8;

for Assigned_-Sensor_Type' size use

AssignedSensor_TypeSize;

for MissionComputer_Sensor AssignmentData use

record

Moving_Model

at 0

range 0. .MovingModelIDSize-i;

Assigning_Sensor

at Moving__Model_ID_-Size/Bytes
range 0. .AssigningSensor_TypeSize-l;

Assigned_Sensor

at MovingModel_ID_-Size/Bytes +

AssigningSensor_-Type_Size/Bytes
range 0. .AssignedSensorTypeSize-i;

LostTrack

C-1 at Moving_.ModelID-Size/Bytes +
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AssigningSensorTypeSize /Bytes +
AssignedSensor_Type_Size/Bytes

range 0. .Byte_Size-i;
end record;

for Mission_-Computer_SensorAssignmentData' size use
MovingModel ID Size +

AssigningSensorTypeSize +
Assigned_-SensorType_Size +

ByteSize;

SensorSourceSize :constant :- Halfword -Size;
for SensorSource' size use SensorSourceSize;

for SensorFused DiscernableCharacteristics use
record

Sensor

at 0
range 0. .Sensor_-Source_-Size-i;

RelativeVelocity__Resolved

at SensorSource_Size/Bytes

range 0. .ByteSize-1;(S RangeResolved
at SensorISource_Size/Bytes +

ByteSize/Bytes
range 0. .Byte_Size-i;

Sensing_Device

at SensorISource_Size/Bytes +
ByteSize/Bytes +

ByteSize/Bytes

range 0. .Sensor_-Source Size-i;
-- 2 bytes spare

Moving_Model

at SensorSource_Size/Bytes +

Byte_Size/Bytes +
Byte_Size/Bytes +
Sensor SourceSize/Bytes +
Halfword_-Size/Bytes

range 0. .Moving__Model_IDSize-i;

GimbalAngles

at Sensor SourceSize/Bytes +
ByteSize/Bp+s +
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ByteSize/Bytes +

SensorSource-Size/Bytes +

HalfwordSize/Bytes +

Moving__ModelIDSize/Bytees

range 0. .PolarDirect-ion Size-i;
Moving__ModelCrossSection Azimuth

at SensorISourceSize/Bytes +

Byte_Size/Bytes +

ByteSize/Bytes +

SensorSource-Size/Bytes +

HalfwordSi4ze/Bytes +

Moving._ModelIDSize/Bytes +

Polar_-UirectionSize/Bytes

range 0..WordSize-i;

Moving_.ModelCrossSectionElevation

at Sensor_-Source_Size/Bytes +

Byte_Size/Bytes -

ByteSize/Bytes +

Sensor_-SourceSize/Bytes +

HalfwordSize/Bytes +

Moving_-Model_-ID_-Size/Bytes +

PolarDirectionSize/Bytes +

WordSize/Bytes
range 0. .WordSize-i;

Ten, .arature

at SensorISourceSize/Bytes +

Byte_Size/Bytes +

ByteSize/Bytes +

Sensor_-Source-Size/Bytes +

Halfword_-Size/Bytes +

Moving_-Model_-ID_-Size/Bytes +

Polar_-Direction-Size/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .WordSize-i;
RangeRateKnown -- same location as Temperature

at SensorISource_-Size/Bytes +

Byte_Size/Bytes +

Byte_Size/Bytes +

Sensor_-SourceSize/Bytes +

Halfword Size/Bytes +
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Moving MfodelIDSize/Bytes +
Polar_-DirectionSize/Bytes +
WordSize/Bytes +

WordSize/Bytes
range 0..Byte_Size-i;

RangeKnown

at SensorSourceSize/Bytes +
Byte_Size/Bytes +
ByteSize/Bytes +

SensorSource Size/Bytes +
HalfwordSize/Bytes +
Moving_MIodel_-ID_-Size/Bytes +
PolarDirection -Size/Bytes +
Word_-Size/Bytes +
WordSize/Bytes +
ByteSize/Bytes

range O..ByteSize-i;

-- 2 bytes spare

RangeRate

at SensorSource Size/Bytes +
Byte_-Size/Bytes +O Bytejize/Bytes +
SensorSourceSize/Bytes +
HalfwordSize/Bytes +
Moving_M"odel_-ID_-Size/Bytes +
PolarDirection Size/Bytes +
WordSize/Bytes +
Word_-Size/Bytes +
ByteSize/Bytes +
Byte_-Size/Bytes +
HalfwordSize/Bytes

range 0..WordSize-i;

Slant-Range
at SensorSourceSize/Bytes +

ByteSize/Bytes +
ByteSize/Bytes +
SensorSourceSize/Bytes +
HalfwordSize/Bytes +
Moving_MIodelIDSize/Bytes +
PolarDirectionSize/Bytes +
WordSize/Bytes +
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Word_-Size/Bytes +

ByteSize/Bytes +0 Byte_Size/Bytes +
HalfwordSize/Bytes +

WordSize/Bytes

range 0. .Word Size-i;

end record;
for SensorFusedDi-scernableCharacteristics'size use

SensorSourceSize +

ByteSize +

ByteSize +

SensorSourceSize +

HalfwordSize + -- pad

MovingModelIDSize +

Polar_-Direction-Size +-

WordSize +

WordSize +

ByteSize +

ByteSize +

HalfwordSize + -- pad

WordSize +(0 WordSize;

for Single_ThreatProbability__Data use
record
ThreatID

at 0 range 0. .Moving__ModelIDSize-i;

Probability_OfThat_-Threat

at Moving__Model_IDSize/Bytes range 0. .Word Size-i;

end record;
SingleThreatProbability_Data Size :constant :

Moving_.ModelIDSize +- WordSize;

for SingleThreatProbability_DPata' size use
SingleThreatProbability_Data_Size;

Threat_-Probability_Ahrray_Size :constant

Single_ThreatProbability_DpataSize *

Moving_MýodelTypes.MaximumNuniberOf_-Moving_.Models;

for ThreatProbability_Akrray' size use
ThreatProbability_.Array_Size;
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for ThreatProbability_Record use

* record
NumberOfThreats

at 0
range 0. .WordSize-i;

ProbableThreats

at WordSize/Bytes

range 0. .ThreatProbability_Aýrray_Size-i;

end record;
for Threat_-Probability_ýRecord' size use

WordSize +

ThreatProbability_,ArraySize;

for Threat-Priority_Data use

record
ModelNumber

at 0
range 0..Moving_MNodel_ID Size-l;

ThreatPriority

at Moving_ýModel ID Size/Bytes

range 0. .WordSize-i;

end record;

for ThreatPriority_Data'size use

Moving_.Model ID Size +
WordSize;

BeamShape_TypeSize : constant := Halfword Size;
for Beam_-Shape_Type'size use

Beam, Shape TypeSize;

WaveformType_Size :constant :- HalfwordSize;

for WaveformType' size use

WaveformTypeSize;

SearchPattern_TypeSize :constant :- ByteSize;

for Search_-Pattern_-Type'size use

SearchPatternType_Size;

for DynamicRadarData use

record
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BeamShape
at 0 range O..BeamShapeType_Size-i;

Waveform

at BeamShape_Type_Size/Bytes
range 0. .WaveformTypeSize-i;

DwellTime

at BeamShape_TypeSize/Bytes +

Waveform_-Type_-Size/Bytes

range O..WordSize-i;

Revisit-Time

at Beam ShapeTypeSize/Bytes +

Waveform_-Type_Size/Bytes +

WordSize/Bytes

range 0. .Word_-Size-i;

SearchPattern
at Beam Shape_Type_Size/Bytes +

WaveformTypeSize/Bytes +

WordSize/Bytes +

WordSize/Bytes

range 0. .SearchPatternTypeSize-i;

end record;

frDynamic Radar Datal size use

Beam_-Shape_TypeISize +

WaveformType-Size +

WordSize +

WordSize +

SearchPatternTypeSize;

-- 10.14.3.6

Aircraft_-Electrical BusLoadArray_Size :constant :

GlobalMessageTypes.AircraftElectricalBusLoadArraySize;

Number_-Of_-RadarHydraulicComponents :constant :-
GlobalMessage_Types.RadarHydraulicComponent'pos(

Global_-Message_Types.RadarHydraulicComponent'last) -

GlobalMessage_Types.RadarHydraulicComponent'pos -(

GlobalMessage_Types.RadarHydraulicComponent'first) + 1;

RadarHydraulicComponentFlowArray_Size :constant :

Word_-Size * NumberOfRadarHydraulicComponents;

14 for RadarHydraulic ComponentFlowArray' size use
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RadarHydraulicComponentFlowArray_Size;

.for Radar_-AircraftSystems_Interface_EighthRate use
record

ElectricalLoads

at 0 range 0. .Aircraft Electrical BusLoadArray_Size-i;

HydraulicComponentFlows

at AircraftElectricalBusLoadArray_Size/Bytes

range 0. .RadarHydraulicComponentFlowArraySize-i;

end record;
for Radar -Aircraft_Systems_InterfaceEighthRate' size use

Aircraft_-ElectricalBusLoadArray_Size +
RadarHydraulicComponentFlowArraySize;

-- 10.14.3.7

Radar -Discrete_-Output_-And_-State -Size : constant :-2 *Bytes;

for RadarDiscreteOutput_AndState' size use

RadarDiscreteOutputAndStateSize;

Radar_-DiscreteOutputArray_Size :constant :

Radar_-Discrete_-Output_-AndStateSize*

NumberOfRadarDiscreteOutputs;

for Radar_-Discrete_-OutputArray' size use
RadarDiscreteOutputArraySize;

for Radar_-DiscreteOutput_List use

record

NumberOfDOs at 0

range 0. .Word_-Size-i;
DiscreteOutputs at WordSize/Bytes

range 0..

RadarDiscreteOutputArrayý_Size-i;

end record;
for Radar_-Discrete_-OutputList' size use

WordSize + RadarDiscreteOutputArraySize;

end RadarOutput_InterfaceTypes;
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* - %Z% Unit Name: RadarOutputInterface

-- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- tZ* Author: Gary Kamsickas, Bob Crispen, et al.
-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the
-- Radar segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator. requirements.
-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
"Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

The four service functions: Radar Database, Visual Database, Spatial
-- Relations and Occulting have messages which must each be sent by one
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-- and only one segment. Only one of the following three segments:
-- Environment, Radar or Visual, may send these messages. Modify the

* -- output interface packages for each of these three segments in

-- accordance with the assignment of the functions to the segments,
-- commenting or uncommenting declarations accordingly.

with Radar_Output Interface_Types;
with Control_Types;
with ServiceFunction_Types;
with MovingModelTypes;

package RadarOutputInterface is

__-_****** ** ** *** * ** * ** * ********** * *** * *** ** * ** ** * ** ********* ** *

-- I 10.15 Radar Output Interface *

S __***************Function:

-- / 10.15.1 Radar Processor

-- NONE

-- ***************Function:

-- / 10.15.2 Radar Image Generation

ImageGenerationMoving_Models_HalfRate_Outputs
RadarOutput_InterfaceTypes.

ImageGenerationMoving_Models_Half_Rate;

-- Destination: WPN

1 j ImageGeneration Moving_ModelsQuarterRateOutputs
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RadarOutputInterface Types.

ImageGeneration -Moving_Models QuarterRate;

-- Destination: EW

-- SEND-ON-CHANGE OUTPUTS

Air ToAirRejectDataChange
RadarOutput_InterfaceTypes.

AirToAirRejectData;

-- Destination: WPN

DesignatedAirToGroundDataChange

RadarOutput_InterfaceTypes.

AirToGroundTargetData;

*"Destination: WPN

Air ToGroundRejectDataChange

RadarOutput_InterfaceTypes.

AirToGroundRejectData;

-- Destination: WPN

MovingModelDataUpdateRateChange

RadarOutput_InterfaceTypes.

Moving_M~odelDataUpdateRateChangeRequest;

-- Destination: ENV?, EW, WPN, FD, VIS

Ownship_BPeacon_-Data_-Change

RadarOutputInterface_-Types.

~j -- Ownship_BpeaconData;
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-- Destination: ENV, EW, FD, IOS

-- ******************-*Function:

-- I 10.15.3 Airborne Interrogate Sensor

-- SEND-ON-CHANGE OUTPUTS

IFFAirborneInterrogateDataChange

RadarOutput_Interface Types.
AirborneIFFInterrogateData;

-- Destination: NAV

-- ***************Function:

,-/ 10.15.4 Terrain Following/Terrain Avoidance/
-- / Radar Guidance

-- SEND-ON-CHANGE OUTPUTS

TFTADataChange :
RadarOutput_InterfaceTypes.

TFTAData;

-- Destination: FC

-- ***************Function:

-- / 10.15.5 Mission Computer Interface

S MissionComputer_InterfaceHalfRateOutputs
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Radar -Output_InterfaceTypes.
Mission ComputerInterfaceHalfRate;

-- Destination: EW, VIS

--SEND-ON-CHANGE OUTPUTS

MissionComputerSensorDataChange

RadarOutput_Interface Types.
Mission Computer Sensor Ass igrnmentData;

-- Destination: EW, VIS

SensorFusedDiscernableCharacteristicsChange:

RadarOutput_InterfaceTypes.

SensorFusedDiscernableCharacteristics;

4ii Destination: EW, VIS

ThreatProbability__Data_-Change

RadarOutputInterface_Types.

ThreatProbability_Record;

-- Destination: EW, VIS

Threat-Priority_DataChange

Radar_-Output_Interface_-Types.

ThreatPriority_DPata;

-- Destination: EW, VIS

DynamicRadarDataChange

RadarIOutput_Interf aceTypes.Q DynamicRadarData;
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-- Destination: EW

-- ***************Function:
-- *

-- / 10.15.6 Radar Aircraft Systems Interface

RadarAircraft_Systems_InterfaceEighthRateOutputs
RadarOutput_InterfaceTypes.
RadarAircraftSystems_InterfaceEighthRate;

-- Destination: FS

-- ***************Function:

-- / 10.15.7 Crew Station Hardware Panel Interface

-- SEND-ON-CHANGE OUTPUTS

RadarDiscreteDataOutput_Change
RadarOutput_InterfaceTypes.
RadarDiscreteOutput_List;

-- Destination: FS

-- ****************Function

-- / 10.15.8 Radar Database

-- NONE

_***************Function:
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-- / 10.15.9 Visual Database

-- NONE

-- ***************Function:

-- / 10.15.10 Spatial Relations

-- SEND-ON-CHANGE OUTPUTS

PositionRangeChange
ServiceFunction_Types.
PositionRange_Update;

-- Destination: ENV, NAV, VIS

. Groundspeed_Change
ServiceFunctionTypes.
GroundspeedUpdate;

-- Destination: ENV, NAV, VIS

-- Ownship_HeightAboveTerrainMaxRateOutputs

-- ServiceFunction-Types.

-- OwnshipHeightAboveTerrain;

-- Destination: ENV, NAV, WPN, PHC, VIS, FD

-- Assigned to ENV

-- Moving_ModelsHeightAboveTerrainMaxRateOutputs

-- ServiceFunctionTypes.

-- Moving_ModelsHeightAboveTerrain;

-- Destination: ENV, NAV, WPN, P4C, VIS, FDj -- Assigned to ENV
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* ********Function:

-I10.15.11 Occulting

-- SEND--ON-CHANGE OUTPU¶IS

-- Occulting__Statue _'Change:

-- Service_-Function_-Types.
-- Occulting_StaýusUpdate;

-- Destination: VIS, NAy, EW, ENV
-- Assigned to VIS

-- ***************Functionl:

-I10.15.12 Radar support

, -- SEND-ON-CHANGE OUTPUTS

RadarEmitterUniqueData

Moving__Model_Types.
EmitterUniqueData;

-- Destination: ENV

RadarSegmentSimulationStateResponse

Control_Types.
Segment Simulation State_Response;

-- Destination : IOS

RadarSegmentTrainirnc ModeResponse
Control_Types.

Segment_-Training_.ModeResponse;

(i~ Destination : I05
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* RadarPerformanceTestResponse
Control_Types.

PerformanceTestResponse;

-- Destination :105

RadarOff fLineDiagnosticResponse
Control_Types.

Of f LineDiagnostic Response;

-- Destination :105

RadarRemoteControlledDiagnosticResponse

Control_-Types.

RemoteControlledDiagnosticResponse;

Destination : IOS

RadarOnLine-Diagnostic-Response

Control_Types.

OnLineDiagnosticResponse;

-- Destination :105

RadarScoring__Response
Control_Types.

Scoring_Response;

-- Destination : 105

end RadarOutput_Interface;
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-- %Z% Unit Name: ElectronicWarfareOutput_InterfaceTypes
-_ %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%
-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package speci1 fies types for messages which are output only

-- by the Electronic-Warfare segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_ModelTypes, GlobalMessageTypes and
-- ServiceFunction_Types.

-- Adaptation:

-- The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or
-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed

-- to require little or no modification.

with Base_Types;

with Engineering_Units;
with GlobalMessageTypes;

with MovingModel_Types;

package ElectronicWarfareOutput InterfaceTypes is

-- / 10.16 Electronic Warfare Output Interface Types *
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. -- 1 10.16.1 Aircraft/Simulator Specific Electronic
-- I Warfare Types

-- This constant is important only if you send dynamic data on all

-- decoys at the same time, instead of sending them one per message
MaximumNumberOfDecoys : constant :- 10;

-- Declare all D/Os in the flight station that this segment will
-- turn on or off
type ElectronicWarfareDiscreteOutputs is

(To Be Determined);

'--/ 10.16.2 Aircraft/Simulator Reusable Electronic Warfare Types

type EWHydraulicComponentFlowArray is
array (GlobalMessage_Types.ElectronicWarfareHydraulic_Component)

of EngineeringUnits.GalPer_Min;

NumberOfElectronicWarfareDiscreteOutputs constant
ElectronicWarfare__DiscreteOutputs'pos (
Electronic Warfare DiscreteOutputs'last) -

Electronic Warfare DiscreteOutputs'pos
Electronic WarfareDiscreteOutputs'first) + 1;

subtype DecoyCount is BaseTypes.UnsignedInteger_32 range
1..MaximumNumberOfDecoys;

type Decoy_Moving_ModelDynamicDataArray is array (Decoy_Count)
of Moving_Model_Types.Moving_Model_DynamicData;

type DecoyMovingModelDynamicData Record is
record
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NumberOf Decoys : Decoy_Count;
Decoys : DecoyMovingModel_DynamicDataArray;

end record;

-- I 10.16.3 Electronic Warfare Segment Output Records

-- ***************Function:

-- 1 10.16.3.1 Ownship Chaff and Flares

-- see Moving_Model_Types for declarations of

-- Ownship_ChaffAndFlaresHalfRateOutputs and
-- Ownship_ChaffAndFlaresSixteenthRateOutputs

-***************Function:

-- / 10.16.3.2 Dedicated Displays

-- NONE

-- **************Function:
o-- *

-- / 10.16.3.3 Ownship Electronic Counter Measures (ECM)

type OwnshipECMHalfRate is
record

Decoy_DynamicData : Decoy_Moving_ModelDynamicDataRecord;
-- RDR, NAV, IOS, VIS

end record;
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-- An alternative is to send data on one decoy at a time, in which

* -- case, the declaration above will be:

-- type OwnshipECMHalfRate is

-- record

-- Decoy_DynamicData : Moving_Model_Types.Moving_Model_DynamicData;
-- RDR, NAV, IOS, VIS

-- end record;

-- see Moving_ModelTypes for declaration of Decoy UniqueData

-- ***************Function:

-- / 10.16.3.4 Pods and Controls

type PodsAndControlsEighthRate is
record

ElectricalLoads : GlobalMessage_Types.
AircraftElectricalBusLoadArray;
-- FS

HydraulicComponentFlows : EW HydraulicComponentFlowArray;
-- FS

end record;

-- ***************Function:

-- / 10.16.3.5 Radar Warning Receiver
-- *

-- NONE

_-***************Function:

-- / 10.16.3.6 Threat Detection
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-- NONE

-- ***************Function:

-- / 10.16.3.7 Electronic Warfare Support

-- See ControlTypes for responses to IOS

-- Depending on the implementation, this segment will either send a
-- number of these messages:

type ElectronicWarfareDiscreteOutputAndState is record
ID : ElectronicWarfare DiscreteOutputs;
State : BaseTypes.DiscreteState;

end record;

-or it will collect the discretes into an array;

subtype ElectronicWarfareDiscreteOutputCount is
BaseTypes.Unsigned_Integer_32
range l..NumberOfElectronicWarfareDiscreteOutputs;

type ElectronicWarfareDiscreteOutputArray is array (
ElectronicWarfareDiscreteOutput_Count) of
ElectronicWarfareDiscreteOutputAndState;

... and send the ones which have changed in one of these messages:

type ElectronicWarfareDiscreteOutputList is
record

NumberOfDOs : ElectronicWarfareDiscreteOutput Count;
DiscreteOutputs : ElectronicWarfareDiscreteOutputArray;

end record;
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-I10.16.4 Electronic Warfare Representation Specs

private

-- Declarations to make representation specs more readable

Bytes :constant 8= ; -- Bits per byte

Byte_Size :constant :=1 *Bytes;

WordSize :constant :=4 *Bytes;

-- 10.16.3.3

Decoy_Moving_.Model_-Dynamic_-Data -Array_Size : constant :

Moving_.Model_Types.Moving__ModelDynamicDataSize*

Maximum_-NumberOfDecoys;

for Decoy_.Moving_ýModel_-DynamicDataArray' size use

Decoy_Moving_ModelDynamicDataArraySize;

~ For Decoy_Moving__ModelDynamicDataRecord use

record

Number_-Of_-Decoys at 0 range 0. .Word_-Size-i;

Decoys at WordSize/Bytes
range 0. .Decoy__Movingý_Model_DynamicDataArray Size-i;

end record;

Decoy__Moving_MýodelDynamicDataRecordSize :constant :

WordSize +

Decoy_ýMoving_ýModel_-Dynamic_-Data_-Array_Size;

for Decoy__Moving_.ModelDynamicDataRecord' size use

Decoy_.Moving__ModelDynamicDataRecordSize;

for Ownship_ECMHalfRate'size use

Decoy_Mýoving_MlodelDynamicDataRecordSize;

-- When one decoy is sent at a time, use the following

-- instead of the rep spec above:

-- for Ownship_ECM_-Half_-Rate'size use

-- Moving__ModelType s.Moving_ ModelDynamicData Size;
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Number_-Of_-ElectronicWarfare_Hydraulic_Components :constant :

Global_-Message_Types.ElectronicWarfare_HydraulicComponent'pos
GlobalMessage_Types. Elect ronicWarf are_HydraulicComponent' last)

GlobalMessage_Types.ElectronicWarfareHydraulicComponent'pos

GlobalMessage_Types. Elect ronicWarf areHydraul ic_Component' f irst) + 1;

EWHydraulicComponentFlowArray_Size :constant :-

Number_-Of_-ElectronicWarfareHydraulic_Components * Word-Size;

for EW_-HydraulicComponentFlowArray'size use

EWHydraulicComponentFlowArray Size;

for PodsAndControlsEighthRate use

record

ElectricalLoads at 0
range 0. .Global_-Message_Types.

AircraftElectricalBusLoadArray_Size-i;

Hydraulic ComponentFlows at GlobalMessage_Types.

Aircraft ElectricalBusLoadArray_Size/Bytes

range 0. .EWHydraulicComponentFl.owArray_Size-i;

end record;
for Pods_-AndControlsEighthRate' size use

GlobalMessage_Types.AircraftElectricalBusLoad ArraySize +

EWHydraulicComponentFlow ArraySize;

-- 10.16.3.7

ElectronicWarfareDiscreteOutputAndStateSize :constant :=2

Bytes;

for ElectronicWarfareDiscreteOutputAndState'size use
ElectronicWarfareDiscreteOutputAndStateSize;

Electronic_-Warfare_-Discrete_-Output_-Array_Size :constant

Electronic_-Warfare_-Discrete_-Output_-AndStateSize*

Number_-Of_-ElectronicWarfareDiscreteOutputs;

for Electronic_-WarfareDiscreteOutputArray' size use

Electronic WarfareDiscreteOutputArray_Size;

for ElectronicWarfareDiscrete Output_List use

record

NumberOfDOs at 0
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range O..WordSize-i;
DiscreteOutputs at WordSize/Bytes

range 0..

ElectronicWarfareDiscreteOutputArray_Size-1;

end record;

for Electronic_-WarfareDiscreteOutputList'size use
WordSize + ElectronicWarfareDiscreteOutput ArraySize;

end Electronic WarfareOutput_InterfaceTypes;

A-307



D495-10735-1

20 August 1993

. -- %Z% Unit Name: ElectronicWarfareOutput_Interface
-- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%
-- %Z% Delta ID: %I%
-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the
-- ElectronicWarfare segment.

-- Adaptation:
-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator. requirements.
-- The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment(s) which receive
-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message
-- object declaration itself may be commented out or deleted.

Swith ElectronicWarfareOutput_InterfaceTypes-
with ControlTypes;
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with Moving_ModelTypes;

package ElectronicWarfareOutput_Interface is

-- / 10.17 Electronic Warfare Output Interface *

__**************************** ***

-- ***************Funct*ion:

-- / 10.17.1 Ownship Chaff and Flares

OwnshipChaffAndFlaresHalfRate Outputs
Moving_Model_Types.

Chaf f_And_F l are sMoving_Mode lDat a;

Destination: ENV, RDR, VIS, IOS

OwnshipChaffAndFlaresSixteenthRateOutputs
Moving_Model_Types.

ChaffAndFlaresDetailData;

-- Destination: ENV, RDR, VIS, IOS

-- ***************Function:

-- / 10.17.2 Dedicated Displays

-- NONE

*-**************Function:
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-- I 10.17.3 Ownship Electronic Counter Measures (ECM)

OwnshipECMHalfRateOutputs

ElectronicWarfareOutput_Interface_Types.
Ownship_ECMHalfRate;

-- Destination: ENV, RDR, VIS, IOS, NAV

-- SEND-ON-CHANGE OUTPUTS

Decoy_Unique_Data :
Moving_Model_Types.
Decoy_Moving_ModelUniqueData;

-- Destination: ENV, RDR, VIS, IOS, NAV

• __***************Function:

-- / 10.17.4 Pods and Controls

PodsAndControlsEighthRateOutputs
ElectronicWarfare_Output_InterfaceTypes.
PodsAndControls_EighthRate;

-- Destination: FS

-- *NOTE: Emitter and IFF data is sent as part of

-- PlatformMoving_ModelUniqueData from the "Threat
-- Platform Dynamics" function.

-- ***************Function:

10.17.5 Radar Warning Receiver
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. -- NONE

-- ***************Functio

-- / 10.17.6 Threat Detection

-- NONE

-- ***************Function:

-- / 10.17.7 Electronic Warfare Support

-- SEND-ON-CHANGE OUTPUTS

ElectronicWarfareDiscreteOutput Change
ElectronicWarfareOutputInterface_Types.
ElectronicWarfareDiscreteOutputList;

Destination: FS

ElectronicWarfare_SegmentSimulationStateResponse

Control_Types.
SegmentSimulationStateResponse;

-- Destination : IOS

ElectronicWarfare_SegmentTraining_ModeResponse

Control_Types.
SegmentTraining_Mode -sponse;

-- Destination : IOS

• ElectronicWarfarePerformanceTestResponse
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Control_Types.

PerformanceTest_Response;

iiDestination : OS

ElectronicWarfareOf fLineDiagnosticResponse
Control_Types.

Of f LineDiagnostic Response;

-- Destination :105

Electronic_-Warfare_-RemoteControlledDiagnosticResponse

Control_-Types.

RemoteControlledDiagnosticResponse;

-- Destination : OS

* Electronic_-WarfareOn_ -LineDiagnostic Response

CControl_-Types.
OnLine_DiagnosticResponse;

-- Destination 105O

Electronic_-Warfare-Scoring_Response

ControlTypes.

Scoring_ýResponse;

-- Destination :105

end Electronic WarfareOutput_Interface;
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-- %Z% Unit Name: PhysicalCuesOutput_InterfaceTypes

* -- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies types for messages which are output only
-- by the PhysicalCues segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_Model_Types, GlobalMessage_Types and
-- ServiceFunction_Types.

-- Adaptation:
-- The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or
-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed

-- to require little or no modification.

package PhysicalCuesOutput_Interface_Types is

___*** ** ****** ** * ***** ** ** * *** * **** ** * ****** * *** * **** * *** * ** ** *

-- / 10.18 Physical Cues Output Interface Types *

-- __**

/10.18.1 Aircraft/Simulator Specific Physical Cues Types
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-- Names of systems which may be driven through motion. type MotionRelatedSystem is
(GSeat);

-- I 10.18.2 Aircraft/Simulator Reusable Physical Cues Types

type OperationalStatus is
Ready,
NotReady);

type Safety_Status is
AllSafety_InterlocksClosed,
Safety_InterlocksOpen);

-- I 10.18.3 Physical Cues Segment Output Records

-- ***************Function:

-- / 10.18.3.1 Environmental Sound

-- NONE

-- ***************Function:

-- / 10.18.3.2 Anti 'G' Suit

A-314



D495-10735-1
20 August 1993

NONE

-- ***************Function:

-- / 10.18.3.3 'G' Seat

-- NONE

-- ***************Function:

-- / 10.18.3.4 Motion Geometry

-- NONE

-- ***************Functio*:

10.18.3.5 Motion Cue

-- NONE

-- ***************Function:

-- / 10.18.3.6 Motion Base

-- NONE

-- **************Function:

-- 1 10.18.3.7 Vibration and Buffet

~ -- NONE
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.- - * * * * * * * * * * * * * * * F u n ct*i*o* 
2 

*F n c t 
1on 

:

-- / 10.18.3.8 Physical Cue Support

-- SEND-ON-CHANGE

type MotionRelatedSystemStatus is
record

System Name : MotionRelatedSystem;
SystemOperationalState : OperationalStatus;
SystemSafety_State : Safety_Status;

end record;

-- See Control_Types for responses to IOS

10.18.4 Physical Cues Representation Specs

private

-- Declarations to make representation specs more readable

Bytes : constant 8; -- Bits per byte

Byte Size : constant := 1 * Bytes;

WordSize : constant := 4 * Bytes;

for MotionRelatedSystem'size use Byte_Size;
for OperationalStatus'size use ByteSize;
for SafetyStatus'size use Byte-Size;

for MotionRelatedSystemStatus use
record

SystemName at 0 range 0..ByteSize-i;

System_OperationalState at 1 range O..ByteSize-i;

SystemSafetyState at 2 range 0..ByteSize-i;
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end record;

for MotionRelatedSystemStatus' 
size use 3 *ByteSize;

end PhysicalCuesOutput_InterfaceTypes;
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. -- aZ% Unit Name: PhysicalCuesOutput_Interface
-- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%
-- %Z% Delta ID: tit

-- %Z% Delta Date: Wt

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the
-- PhysicalCues segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator

* requirements.
-- The messages associated with these functions need not be sent, and

-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
"Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed? for a message,

-- it is clear that this message need not be sent, and the message

-- object declaration itself may be commented out or deleted.

with PhysicalCuesOutput_Interface_Types;
with ControlTypes;
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package PhysicalCuesOutput_Interface is

S--

-- I 10.19 Physical Cues Output Interface
---- * *

-- ***************Function:

-- / 10.19.1 Environmental Sound

-- NONE

-- ***************Function:

--1 10.19.2 Anti 'G' Suit

-- NONE

-- ***************Function:

-- I 10.19.3 'G' Seat

-- NONE

-- ***************Function:

-- / 10.19.4 Motion Geometry

~ -- NONE
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-- ************Function:

10.19.5 Motion Cue
-- *

-- NONE

-- ***************Function:

-- / 10.19.6 Motion Base

-- NONE

-- ***************Function:

-- / 10.19.7 Vibration and Buffet

-- NONE

-- ****************Function:

-- / 10.19.8 Physical Cue Support

-- SEND-ON-CHANGE OUTPUTS

MotionRelatedSystemState
PhysicalCuesOutput_InterfaceTypes.
MotionRelatedSystemStatus;

-- Destination : 1OS

• PhysicalCuesSegment_SimulationStateResponse
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ControlTypes.
Segment_SimulationStateResponse;

-- Destination :105

Physical CuesSegmentTraining_MiodeResponse

Control_Types.

Segment Training_M4odeResponse;

-- Destination : 105

PhysicalCuesPerformanceTestResponse

ControlTypes.

PerformanceTestResponse;

-- Destination :105

O PhysicalCuesOff fLine DiagnosticResponse:
ControlTypes.

Of fLineDiagnosticResponse;

-- Destination :105

PhysicalCues_-RemoteControlledDiagnosticResponse

ControlTypes.

RemoteControlledDiagnosticResponse;

-- Destination : 105

PhysicalCuesOnLineDiagnosticResponse

ControlTypes.

OnLineDiagnostic-Response;

-- Destination : 105
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Physical CuesScoring_Rtesponse:
Control_Types.

Scoring__Response;

-- Destination :105

end PhysicalCuesOutput_Interface;
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. -- %Z% Unit Name: VisualOutput_InterfaceTypes
-- %Z% Source Pathname: %P%
-- %Z% Unit Type: Package Spec (no body)
-- %Z% Unit ID: (tbd)
-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993
-- %Z% SCCS Filename: %M%
-- %Z% Delta ID: ti%
-- %Z% Delta Date: %G%
-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies types for messages which are output only
-- by the Visual segment. Other packages
-- that include types that may be sent by this segment include
-- Control_Types, Moving_ModelTypes, GlobalMessage_Types and
-- ServiceFunction_Types.

-- Adaptation:
The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or
-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;

with Engineering_Units;
with GlobalMessage_Types;

package VisualOutput_InterfaceTypes is

-- / 10.20 Visual System Interface Types *
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10.20.1 Aircraft/Simulator Specific Visual Types

-- Declare all D/Os in the flight station that this segment will

-- turn on or off

type VisualDiscreteOutputs is

(ToBeDetermined);

-- I 10.20.2 Aircraft/Simulator Reusable Visual Types

NumberOfVisualDiscreteOutputs : constant :-
VisualDiscreteOutputs'pos (VisualDiscreteOutputs'last) -
Visual DiscreteOutputs'pos (VisualDiscreteOutputs'first) + 1;

. type Visual_Hydraulic__ComponentFlow._Array is
array (GlobalMessage_Types.Visual_SystemHydraulicComponent) of
EngineeringUnits.GalPerMin;

-- I 10.20.3 Visual Segment Output Records

-- ***************Function:

-- / 10.20.3.1 Image Generation

-- NONE
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-- ***************Function:

-- / 10.20.3.2 Moving model

-- NONE

-- ***************Function:

-- / 10.20.3.3 Visual Scene Environment

-- NONE

-- ****************Function:

-- / 10.20.3.4 Lighting

* -- NONE

-- ***************Function:

-- / 10.20.3.5 Mission Computer/Display Processor Interface

-- NONE

-- ***************Funct*ion

-- / 10.20.3.6 Visual Crew Station Interface

-- SEND-ON-CHANGE

~ -- Depending on the implementation, this segment will either send a
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-- number of these messages:

type VisualDiscreteOutput AndState is record

ID :VisualDiscreteOutputs;

State : BaseTypes.DiscreteState;

end record;

... or it will collect the discretes into an array;

subty~.e VisualDiscreteOutput_Count is

BaseTypes.UnsignedInteger_32

range 1. .NumberOfVisualDiscreteOutputs;

type VisualDiscreteOutputArray is array

Visual_-Discrete_-Output_-Count) of

VisualDiscreteOutputA~ndState;

... and send the ones which have changed in one of these messages:

*ttype VisualDiscreteOutput_List is

record

Number_-Of_-DOs :VisualDiscreteOutput_Count;

Discrete_-Outputs : VisualDiscreteOutputArray;

end record;

-I10.20.3.7 Visual Aircraft Systems Interface

type VisualAircraft_SystemsInterfaceEighthRate is

record

ElectricalLoads : GlobalMessage_Types.
Aircraft Electrical BusLoadArray;

--FS

HydraulicComponentFlows : Visual_Hydraulic_Component Flow Array;

--F
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end record;

-- ***************Function:

10.20.3.8 Visual Display Systems

-- NONE

-- I 10.20.3.9 Radar Database

-- See ServiceFunctionTypes

-- ***************Function:

* -- 10.20.3.10 Visual Database

-- See ServiceFunctionTypes

-- ***************Function:

-- I 10.20.3.11 Spatial Relations

See ServiceFunctionTypes

-- ***************Function:

-- / 10.20.3.12 Occulting

~ -- See ServiceFunctionTypes
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* -- ***************Function:

-- 1 10.20.3.13 Visual Support

-- SEND-ON-CHANGE

-- See Control_Types for responses to IOS

-- I 10.20.4 Visual Representation Specs

private

Declarations to make representation specs more readable

Bytes : constant 8; -- Bits per byte

ByteSize : constant := 1 * Bytes;
WordSize : constant := 4 * Bytes;

- 10.20.3.7

VisualDiscreteOutputAndState Size constant 2 * Bytes;

for VisualDiscrete Output_AndState'size use
VisualDiscreteOutputAndStateSize;

VisualDiscreteOutputArraySize : constant :=
VisualDiscrete Output And State Size *

NumberOf Visual DiscreteOutputs;

for VisualDiscreteOutputArray'size use
VisualDiscreteOutputArraySize;

for VisualDiscreteOutput_List use
record

NumberOfDOs at 0
range 0..WordSize-i;
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DiscreteOutputs at WordSize/Bytes
range 0..
VisualDiscreteOutputArray_Size-i;

end record;
for VisualDiscreteOutputList'size use

WordSize + VisualDiscreteOutputArray_Size;

-- 10.20.3.8

NumberOfVisual_SystemHydraulicComponents :constant :

GlobalMessage_Types.Visual_SystemHydraulic_Component'pos

GlobalMessage_Types.VisualSystem_-Hydraulic_-Coxnponent'last) -

GlobalMessage_Types.VisualSystemHydraulicComponent'pos
GlobalMessage_Types.VisualSystemHydraulic_Component'first) + 1;

Visual_-HydraulicComponentFlow Array_Size :constant :-

Number -Of -Visual_SystemHydraulicComponents * WordSize;
for VisualHydraulic_Component Flow_-Array'size use

VisualHydraulicComponentFlowArray_Size;

for Visual Aircraft_Systems InterfaceEighthRate use
record

ElectricalLoads

at 0

range 0. .GlobalMessageTypes.
AircraftElectricalBusLoadArray_Size-i;

Hydraulic ComponentFlows

at GlobalMessage_Types.

AircraftElectricalBusLoadArray_Size/Bytes

range 0. .VisualHydraulic_ComponentFlowArray_Size-i;

end record;
for VisualAircraft_SystemsInterraceEighthRate' size use

Global_-MessageTypes.Aircraft_-ElectricalBusLoadArray_Size +
Visual_HydraulicComponentFlowArraySize;

end Visual Output_InterfaceTypes;
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--- --- -- --. --- -- --- -- --- --- -- --- --- -- --- -- --- - -- -

* %Z% Unit Name: VisualOutput_Interface

S%Z% Source Pathname: %P%
- %Z% Unit Type: Package Spec (no body)

S%Z% Unit ID: (tbd)

S%Z% Author: Gary Kamsickas, Bob Crispen, et al.

S%Z% Date of Origin: 12 August 1993
S%Z% SCCS Filename: %M%

S%Z% Delta ID: %I%

S%Z% Delta Date: %G%

S%Z% Current Release: %R%
---------------- --------------- --- - ------ -- - - -------------------

-- Purpose:

-- This package specifies all the message objects which are sent by the
-- Visual segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator. requirements.
-- The messages associated with these functions need not be sent, and

-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing

-- "Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for

-- (a) the presence or absence of other segments, and (b) the
requirements

-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given

-- message should be removed. Similarly, when segment Y does not
require

-- the data in a given message, then the notation that segment Y is a

-- destination for that message should be removed.

-- When the segment abbreviations have all been removed:for a message,

-- it is clear that this message need not be sent, and the message

-- object declaration itself may be commented out or deleted.

Arg The four service functions: Radar Database, Visual Database, Spatial

-- Relations and Occulting have messages which must each be sent by one
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-- and only one segment. Only one of the following three segments:
* -- Environment, Radar or Visual, may send these messages. Modify the

-- output interface packages for each of these three segments in
-- accordance with the assignment of the functions to the segments,
-- commenting or uncommenting declarations accordingly.

with Visual OutputInterfaceTypes;
with Control_Types;
with ServiceFunction_Types;

package VisualOutputInterface is

-- I 10.21 Visual System Output Interface *

-- ***************Function:

* -- 10.21.1 Image Generation

-- NONE

-- ***************Function:

-- / 10.21.2 Moving Model

-- NONE

-- ***************Function:

-- / 10.21.3 Visual Scene Environment

~ -- NONE
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* --~***************Function:

-- / 10.21.4 Lighting

-- NONE

-- ***************Function:

-- / 10.21.5 Mission Computer/Display Processor Interface

-- NONE

-- ***************Function:

S--/ 10.21.6 Visual Crew Station Interfacing

-- SEND-ON-CHANGE OUTPUTS

VisualDiscreteOutputChange

VisualOutputInterface_Types.
VisualDiscreteOutput_List;

m_ Destination: FS

-- ***************Function:

-- / 10.21.7 Visual Aircraft Systems Interface

VisualAircraftSystemsInterfaceEighthRateOutput
VisualOutputInterface_Types.
VisualAircraftSystemsInterfaceEighthRate;
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-- Destination: FS

-- ***************Function:

-/10.21.8 Visual Display Systems

-- NONE

-- ***************Function:

-/10.21.9 Radar Database

-- NONE

O __***************Function:

-/10.21.10 Visual Database

-- NONE

-- ***************Function:

-/10.21.11 Spatial Relations

-- SEND-ON-CHANGE OUTPUTS

-- Position_-Range_-Change:
-- Service_-Function_Types.
-- PositionRangeUpdate;

S-- Destination: RDR, NAV, ENV
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-- Assigned to RDR

* - Groundspeed-Change :
-- ServiceFunctionTypes.
-- GroundspeedUpdate;
-- Destination: RDR, NAV, ENV

Assigned to RDR

-- Ownship_HeightAboveTerrainMaxRateOutputs
ServiceFunction Types.

-- OwnshipHeightAboveTerrain;
-- Destination: ENV, NAV, WPN, PHC, RDR, FD

-- Assigned to ENV

-- Moving_ModelsHeightAboveTerrainMaxRateOutputs
-- ServiceFunction_Types.
-- MovingModelsHeightAboveTerrain;
-- Destination: ENV, NAV, WPN, PHC, RDR, FD

* -- Assigned to ENV

-- ***************Function:

-- / 10.21.12 Occulting

-- SEND-ON-CHANGE OUTPUTS

Occulting_StatusChange
ServiceFunction_Types.
OccultingStatusUpdate;

-- Destination: ENV, NAV, EW, RDR

-- ****************Function:
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-I10.21.13 Visual Support

* -- SEND-ON-CHANGE OUTPUTS

VisualSegment_SimulationStateResponse

Control_Types.

Segment Simulation StateResponse;

-- Destination : 05

VisualSegment_Training_MýodeResponse

Control_Types.

Segment Training_M4odeResponse;

-- Destination :105

Visual_-PerformanceTestResponse

Control_Types.
PerformanceTestResponse;

-- Destination :105

VisualOf fLineDiagnosticResponse

Control_Types.

Of fLineDiagnostic Response;

-- Destination :105

VisualRemoteControlledDiagnosticResponse

Control_Types.

RemoteControlledDiagnostic_Response;

-- Destination : IOS

* Visual __On Line Diagnostic __Response
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Control_Types.

OnLineDiagnostic-Response;

-- Destination : OS

VisualScoring__Response

Control_Types.

Scoring__Response;

-- Destination : OS

end Visual OutputInterface;

C.O
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-- %Z% Unit Name: IOS OutputInterfaceTypes

-- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta !D: %IS

-- %Z% Delta Date: %G9

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies types for messages which are output only
-- by the IOS segment. Other packages

-- that include types that may be sent by this segment include
-- Control_Types, Moving_Model_Types, GlobalMessage_Types and
-- ServiceFunction_Types.

* -- All responses to IOS messages have been collected together in

-- ControlTypes. Where a type is used in both an IOS command and
-- the response to the command, that type is defined in Control-Types.

-- Adaptation:

-- The section containing the aircraft/simulator specific types must be
-- modified to match the requirements of the aircraft being simulated
or
-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering_Units;
with GlobalMessage_Types;

with Control_Types;
with Moving_Model_Types;

package IOSOutput_InterfaceTypes is
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S-/ 10.22 IOS Output Interface Types

Bytes : constant := 8;

-- I 10.22.1 Aircraft/Simulator Specific IOS Types

MaximumSnapshotNumber : constant := 10;
MaximumRecordNumber : constant 10;
MaximumRecording_Session : constant 10.0; -- Minutes

type SimulationStates is (
MissionGeneration,
Training,

O Shutdown,

RemoteControlledDiagnostic,
Reset,
Memory_Erase);

for SimulationStates'size use 16;

type Training_Modes is
Initialize,
Run,
AlignToApproach,
AlignTo Departure,
Total Freeze,
EndTraining);

for Training_Modes'size use 16;

type QuickActionTask is (
EngineQuickStart, -- PRO
INSRapidAlignment, -- NAV
PerfectINU); -- NAV

CO type RunModeFreeze is (
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Flight-Freeze, -- FD

* PositionFreeze, -- FD, NAV

AltitudeFreeze, -- FD

PitchFreeze, -- FD

YawFreeze, -- FD

AirspeedFreeze, -- FD

WeaponFreezL, -- WPN

Heading_Freeze, -- FD

FuelQuantityFreeze); -- FS

subtype VisualEyepoint is GlobalMessageTypes.CrewStation

range GlobalMessageTypes.Pilot..GlobalMessage_Types.Pilot;

type IOSDiscreteOutputs is

Control-Loading, --FC

GSeat, -- PHC
Visual, -- VIS

CrashOverride); -- FD

type IOSDiscreteCommands is

* AircraftOnJacks, -- FD, FC

InstructorPressToTalkFlag, -- NAV

TankerPositionFreeze); -- FD

type Playback_Speeds is

Double_Speed,

Full_Speed,

HalfSpeed,

Quarter_Speed);

type TimeParameter is
Time_Of_Day, -- NAV, VIS

MissionClock, -- NAV,VIS,EW,WPN,PRO,FC,FD,FS,RDR

Mission_ElapsedTime, -- NAV,VIS,EW,WPN,PRO,FC,FD,FS,RDR

GreenwichMeanTime); -- EW

type Visual Model Database is

(DefaultModel); -- VIS

type AdjustableLighting is

Approach_Lights, -- VIS
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CenterlineLights, -- VIS
Directional_Lights, --VIS

ICCSLights, --VIS
Ramp_Lights, --VIS
Runway_End_Identifier_Lights, --VIS

Runway_Edge_Lights, --VIS

Strobe_Lights, --vis
Taxiway_Lights, --VIS

TouchdownZone, --VIS

VASILights, --VIS
AmbientIllumination, --VIS, NAV

HorizonBrightness); --VIS

type Environmental-Set is(

Cloudy, --vIS
Lightning, --VIS
PatchyFog, --VIS

Rain, --VIS, PHC

Scud, --VIS

SnowOnRunway, --VIS

* ceOnRunway, --VIS
Ptziway_Roaughness); ---PHC, FD

type VisualRange is
Runway_VisualRange_RVR, --VIS
FlightVisual_Range_FVR, --VIS
General-Visibility); --VIS

type Cloud-Adjustment is

Top, --VIS

Bottom); --VIS

type Icing_Surf~ace is
Fuselage, --FD
Engine, --FD, PRO

LeftWing, --FD
RightWing, -- FD
Tail); -- FD

type ResettableValue is(3FireAgentBottle, --FS
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Battery_Charge, -- FS
Oxygen-Bottle, -- FS

Emergency_OxygenBottle, -- FS

Cabin_Temperature, -- FS

CabinAltitude, -- FS

HydraulicFluidTemperature, -- FS

Fuel_Temperature, -- FS

Engine OilTemperature, -- PRO

ExhaustGasTemperature, -- PRO

Brake_Temperature, -- FC

Engine OilQuantity, -- PRO

HydraulicFluidQuantity, -- FS

AuxiliaryPowerUnit, -- PRO

Ownship_WeaponStores); -- WPN, FS

type FuelQuantity is (

LeftWing, -- FS

Right Wing, -- FS

F_1, -- FS

F 2, -- FS.AftReservoir, -- FS
FwdReservoir, -- FS

Al1, -- FS

LeftExternal, -- FS
Right External, -- FS

CenterlineExternal, -- FS
TotalFuelQuantity); -- FS

type External Connection is (
ExternalAC, -- FS, PHC

ExternalDC, -- FS, PHC

GroundCartAir, -- FS, PHC

Boom); -- FS, PHC, FD

type Connection-State is (Connected, Disconnected);

type TemperatureProfile is
StandardDay, -- FD

Hot, -- FD

(' Cold, -- FD

Polar, -- FD
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Tropical); -- FD

. type Runway_SurfaceCondition is digits 1 range 0.0..3.0;

subtype Runway_ConditionReading is BaseTypes.Unsigned_Integer_32
range 0..23;

-- these take the place of snow, ice, sand etc.

subtype Temperature_LapseRate is
Engineering Units.Degrees_C range -5.0..1.0; -- per 1000 ft.

subtype WindSpeedLapseRate is
Engineering_Units.Knots range -10.0..10.0; -- per 1000 ft.

subtype WindDirectionLapse_Rate is
EngineeringUnits.Degrees range 0.0..5.0; -- per second

type TemperatureSet is
SeaLevel,
GroundLevel,. OutsideAir);

type PressureSet is
SeaLevel,
GroundLevel,
Outside-Air);

type Turbulence is
Cobblestone,
Chop,
JetUpset,
RoughAir);

type Wind Set is (
Surface,
Steady_State);

type WindProfile is
(ToBeDetermined);

~i type InstructorControllableParameter is (
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MachNumber, -- FD
NetThrust, -- PRO

Rate Of Climb, -- FD

AR_FuelFlow, -- FS

Center Of Gravity, -- FD

Gross_Weight, -- FD

Airspeed); -- FD

type SlewableParameter is
Altitude,
Airspeed,
Heading,
Latitude,
Longitude);

subtype Moving_Model_Complexity is BaseTypes.SignedInteger_32 range
0..10;

-- I 10.22.2 Aircraft/Simulator Reusable IOS Types
m-- *

subtype Clock Ticks is BaseTypes.SignedInteger_32
range 1..16#7fffffff#;

type Segment_SelectionArray is

array (Control_Types.SegmentNames) of BaseTypes.DiscreteState;

type Freeze State is
Frozen,
UnFrozen);

subtype RecordingNumber is BaseTypes.Unsigned_Integer_16
range 1..MaximumRecordNumber;

subtype RecordingSessionTime is Engineering Units.Minutes, range 0.0..MaximumRecordingSession;

subtype SnapshotIDs is Base_Types.UnsignedInteger_16 range
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1..MaximumSnapshotNumber;

type TaskCommands is
InitializeTask,
ExecuteTask,
HoldTask,

ResumeTask,
AbortTask);

type SnapshotCommands is (Snapshot, Recall);

type OnLineDiagnosticArray is
array (ControlTypes.OnLineDiagnostics) of BaseTypes.Discrete State;

type Time is
record

Hours : BaseTypes.UnsignedInteger_32 range 0..24;
Minutes : Base_Types.UnsignedInteger_32 range 0..60;
Seconds : EngineeringUnits.Seconds;

end record;

(. type MonthIn_AYear is (

Jan, Feb, Mar, Apr, May, Jun,
Jul, Aug, Sep, Oct, Nov, Dec);

type Platform Radio is

UHF,
VHF,
TACAN,
HF);

-- 1 10.22.3 Instructor/Operator Station Segment Output Records

-- _***************Function:
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-- I 10.22.3.1 Simulator Control

-- ***************Component:

-- / 10.22.3.1.1 Simulation State

type Segment_SimulationStateCommand is
record

SegmentsAffected : Segment_SelectionArray;
ControlCommand : Simulation States;

end record;

-- ****************Component

-- / 10.22.3.1.2 Training Mode

'type Segment_TrainingModeCommand is
record

SegmentsAffected Segment_SelectionArray;

ControlCommand Training_Modes;
end record;

-- ***************Component:

-- / 10.22.3.1.3 Quick Action Task

type QuickActionTaskCommand is
record

ID : QuickActionTask;

end record;

-- ***************Component:

S -- / 10.22.3.1.4 Run Mode Freeze
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type RunMode_FreezeCommand is. record
ID : RunModeFreeze;
State : Freeze State;

end record;

-- ***************Component:

-- I 10.22.3.1.5 Visual Eyepoint Active

-- See Aircraft/Simulator Specific Types above

-- ***************Component:

-- / 10.22.3.1.6 Simulator Control Discrete

type IOSDiscrete_OutputAndState is
record

* ID : IOSDiscrete_Outputs;
State : BaseTypes.DiscreteState;

end record;

-- ***************Component:

-- / 10.22.3.1.7 Performance Test

type PerformanceTestCommand is
record

SegmentsAffected Segment_SelectionArray;
PerformanceTest Control_Types.PerformanceTests;
TaskCommand TaskCommands;

end record;

-- ***************Component:

j -- / 10.22.3.1.8 Snapshot / Replay
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type Snapshot_Command is

record
Command SnapshotCommands;

SnapshotID : SnapshotIDs;

end record;

"--mnn***************C*****t:

-- I 10.22.3.1.9 Record / Playback
-- e*

type RecordCommand is

record
RecordPlaybackID : RecordingNumber;

SessionTime : Recording SessionTime;
end record;

type PlaybackCommand is
record

RecordPlayback_ID : RecordingNumber;
PlaybackStartTime : Recording_SessionTime := 0.0;

Speed : Playback Speeds := Full_Speed;

end record;

-- ***************Component:

-- 1 10.22.3.1.10 Off Line Diagnostic

type Off_LineDiagnosticCommand is
record

SegmentsAffected : SegmentSelectionArray;
OffLineDiagnostic : Control_Types.OffLineDiagnostics;
TaskCommand : TaskCommands;

end record;

-- ****************Component:

i.--/ 10.22.3.1.11 Remote Controlled Diagnostic
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type RemoteControlledDiagnosticsCommand is
record

Segments Affected SegmentSelectionArray;
RemoteControlledDiagnostic : ControlTypes.RemoteControlled Diagnostics;
Task Command TaskCommar's;

end record;

-- ***************Component:

-- / 10.22.3.1.12 On Line Diagnostic

type OnLineDiagnosticCommand is
record

Segment s_Affected : Segment_Selection_ Array;
ResponseRate : Engineering_Units.Minutes 0.0;
On LineDiagnosticsRequested : OnLineDiagnostic Array;

end record;

O type Timing_Commands is
record

Segment : ControlTypes.SegmentNames;
Subsystem : Control_Types.Subsystems;
Component : ControlTypes.Components;
Command : ControlTypes.StructuralElement To Time;

end record;

-- ***************Component:

-- / 10.22.3.1.13 Time Change

type TimeRequest is
record

TimeName : TimeParameter;
New Time : Time;

end record;

..__**.***************Component:
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S--/ 10.22.3.1.14 Multiple Simulator Environment

type Multiple SimulatorEnvironmentCommand is

Disconnect,
Connect);

-****************Function:

-- / 10.22.3.2 Ownship Status and Control

_***************Component:

-- I 10.22.3.2.1 Clock Tick (Current Frame)

type ClockTickMessages is

record
*ClockTick : ClockTicks;

CurrentSimulation-Frame : ControlTypes.SimulationFrames;

end record;

-- SEND-ON-CHANGE

-- ***************Component:

-- / 10.22.3.2.2 ParameterSlew

type ParamcterSlewDemand is
record

Parameter : Slewable Parameter;
SlewRate : Base_Types.Float_32; -- this is a multiplier

end record;

-- ***************Component:

S -- / 10.22.3.2.3 Add Cargo
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type AddCargo_Command is

* record
CJargo_Weight : Engineering_Units.Pounds;

CargoLocation : EngineeringUnits.LinearPositionComponents;

end record;

-- **********************n**i

-- I 10.22.3.2.4 External Connection

type ExternalConnectionCommand is

record
Connection : External Connection;

Demanded Connection : ConnectionState;

end record;

-****************Component:

10.22.3.2.5 Parameter Change

type ParameterChangeRequest is
record

Control Parameter Instructor Controllable Parameter;

Value_Requested BaseTypes.Float_32;

end record;

-- ***************Component:

-- / 10.22.3.2.6 Hydraulic Fluid Quantity Change

type HydraulicFluidQuantity_Change is

record

ID GlobalMessage_Types.Aircraft_Hydraulic Reservoir;

DemandedQuantity : Engineering_Units.Gallons;

end record;
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-- ***************Component:

. -- / 10.22.3.2.7 Fuel Quantity Change

type FuelQuantityChange is
record

ID : FuelQuantity;
Demanded Quantity : EngineeringUnits.Pounds;

end record;

-- ****************Coponent:

-- / 10.22.3.2.8 Reset

type ResetDemand is
record

ID : ResettableValue;

end record;

***************Component:

-- / 10.22.3.2.9 Icing Level

type IcingLevelAdjustment is
record

:D : Icingg_Surface;

DemandedValue : Engineering_Units.ZeroTo Ten;

end record;

-- ***************Component:

-- / 10.22.3.2.10 Engine Oil Quantity

type EngineOilQuantityAdjustment is
record

ID GlobalMessage_Types.Aircraft_Engine;
DemandedValue Engineering_Unitj.Gallons;

end record;
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Q -- ***************Component:

-- 1 10.22.3.2.11 Discrete Command

type OSDiscreteCommandAndState is
record

Command :IOS Discrete-Commands;
State : BaseTypes.DiscreteState;

end record;

-- ***************Function:

-- / 10.22.3.3 Ownship Malfunction

-- See Control_Types for definition of Malfunction-Demand

* _***************Function:

-- / 10.22.3.4 Ownship Controls Disagreement

-- NONE

-- ***************Function:

-- 1 10.22.3.5 Navigation/Communication Status and Control

-- SEND-ON-CHANGE

-- See Globalmessage_Types for definition of WaypointChange and
-- EarthPosition_Components

type PlatformRadioSet is
record
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ID :Moving_Miodel Types.Moving_Miodel_ID;.Frequency :Engineering_Units.Hertz;
Radio Platfor-m Radio;

Valid Base_Types.Sim Boolean;

end record;

type Training_:AreaBoundaries is

record
NWCorner :Engineering_Units.LatLong_,Location;

N E Corner :Engineering_Units.LatLong_Location;
SWCorner :Engineering_Units.LatLong_Location;

SECorner :Engineering__Units.LatLong_Location;

end record;

-- *********ucin

-110.22.3.6 Physical/Natural Environment Status and Control

. ~--SEND -ON-CHANGE

type WindShear is

record
TopDirection :Engineering~Uni ts.Degrees;
Top_Veloci.ty :Engineering Units.Knots;

Bottom_-Direction : Engineering_tUnits.Degrees;

Bottom_-Velocity :Engineering_Units.Knots;
Alt-iti-de : Engineering_UPnits.Feet;

end record;

type Wind -DirectionSet is

record
ID :WindSet;
Direction :Engineering_ýUnits.Degrees;

end record;

type WindSpeedSet is

record

S ID :WindSet;

Speed EngineeringUnits.Knots;
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end record;

. type WindPosition is
record

ID : Wind_Profile;
Position : Engineering_Units.EarthPositionComponents;

end record;

type WindIntensity is
record

ID : Wind Profile;
Intensity : Engineering_Units.ZeroToTen;

end record;

type TurbulenceDemand is
record

SelectedType : Turbulence;
Magnitude : Engineering_Units.ZeroToTen;

end record;

See 10.22.1 above for definitions of RunwaySurfaceCondition
-- and RunwayConditionReading

type PressureDemand is
record

ID : PressureSet;
SetValue : EngineeringUnits.InchesHg;

end record;

type TemperatureDemand is
record

ID : TemperatureSet;

SetValue : Engineering_Units.DegreesC;
end record;

-- See 10.22.1 above for definition of VisualModelDatabase

-- See MovingModel_Types for definition of MovingModel_DynamicData

type ThunderstormIntensity_Set is
record
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ID : Moving_ModelTypes.MovingModelID;
StormIntensity : EngineeringTnits.ZeroToTen;

end record;

type LightingAdjustment is

record
Lighting_Element : AdjustableLighting;

Intensity : EngineeringUnits.ZeroTo Ten;

end record;

type EnvironmentAdjustment is
record

ID : Environmental Set;
Intensity : EngineeringUnits.ZeroToTen;

end record;

type VisualRangeAdjustment is
record

ID : VisualRange;
RangeSet : Engineering_Units.NauticalMiles;

* end record;

type CloudLevelAdjustment is
record

CloudLevel : CloudAdjustment;
AdjustmentHeight : Engineering_Units.Feet;

end record;

type YearTime is
record

Day BaseTypes.UnsignedInteger_32 range 1..31;
Month MonthInAYear;
Year BaseTypes.UnsignedInteger_32 range 1950..2000;

end record;

-- See 10.22.1 above for definitions of TemperatureProfile,
-- TemperatureLapseRate, WindSpeedLapseRate, and Wind-

-- DirectionLapseRate

__***************Function
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10.22.3.7 Tactical and Mission Environment Status and Control

--SEND-ON-CHANGE

-- See Moving_ýModel_Types for definitions of:
-- Moving_ModelDynamic_Data

-- Moving_.ModelDeactivation

-- ChaffMoving__ModelUniqueData

-- Flare_Moving_ýModel_UniqueData

-- Decoy_.Moving_MýodelUniqueData

-- PlatformMoving_ModelUniqueData

-- TankerMoving__ModelUniqueData

-- Moving_.Model_1FFData

type EmitterSet is

record
ID : Moving_.Model_Types.Moving_.Model_ID;
Emitter-Data : MovingModel_Types.Emitter -FrequencyData;

SSae n d : BaseTypes.DiscreteState;

type BattleDamage_Set is

record

ID : Moving_Miodel_Types.Moving_Model_-ID;

Desired_-Damage : Moving_.ModelTypes.ModelDamageData;

end record;

type Model_LightingSet is
record

ID : Moving_M4odelTypes.Moving_.Model_-ID;

Desired_-Lighting :Moving_.Model_Types.Model_Lighting;
State :Base_Types.DiscreteState;

end record;

type ArticulatedDeviceSet is

record

ID : Moving_.Model_Types.Movingý_Model_ID;
Device_-Change : Moving__Model_Types.Articulated Part_Data;

end record;
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. type WeaponLoadSet is
record

ID : Moving_ModelTypes.Moving_ModelID;
DesiredLoad : GlobalMessage_Types.WeaponStationLoading;

end record;

type WeaponFire Command is

record
ID : Moving_Model_Types.Moving_ModelID;
FiredWeapon : GlobalMessageTypes.StationWeaponLoad;

end record;

type MovingModel_Complexity_Set is

record
ID : MovingModel_Types.MovingModel_ID;

Complexity : EngineeringUnits.ZeroTo Ten;
end record;

-- ***************Function:

*-/ 10.22.3.8 Crew Station Performance Monitoring and Measurement

-- NONE

-- ***************Function:

-- / 10.22.3.9 Instructor/Operator Station Segment Support

-- NONE

-- / 10.22.4 IOS Representation Specs

* private
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-- Declarations to make representation specs more readable

ByteSize : constant :- 1 * Bytes;

Halfword Size : constant := 2 * Bytes;

WordSize : constant := 4 * Bytes;

-- 10.22.3.1.1

DiscreteState Size : constant := 8;

Performance Tests Size : constant :=
ControlTypes.PerformanceTests_Size;

for Segment_SimulationStateCommand use
record

SegmentsAffected at 0 range 0.. (12 * Bytes)-1;
ControlCommand at 12 range 0.. (2 * Bytes)-1;

end record;
for SegmentSimulationStateCommand'size use 14 * Bytes;

-- 10.22.3.1.2

for SegmentTraining_Mode_Command use
record

SegmentsAffected at 0 range 0.. (12 * Bytes)-l;
ControlCommand at 12 range 0.. (2 * Bytes)-1;

end record;
for Segment_Training_ModeCommand'size use 14 * Bytes;

-- 10.22.3.1.3

Quick Action Task Size : constant := 8;
for QuickActionTask'size use QuickActionTaskSize;

for Quick ActionTaskCommand use
record

ID at 0 range 0..Quick Action Task Size-i;

end record;
for QuickActionTaskCommand'size use QuickActionT-askSize;

-- 10.22.3.1.4

Run ModeFreezeSize : constant :- 8;
for RunModeFreeze'size use RunModeFreezeSize;
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FreezeStateSize :constant :- 8;. ~ for FreezeState' size use FreezeState Size;

for Run_-ModeFreezeCommand use

record

ID atO0 range 0. .Run_-Mode_-Freeze_-Size-i;

State at RunModeFreezeSize/Bytes range 0. .Freeze State Size-I;

end record;
for RunModeFreezeConunand'size use

RunModeFreezeSize +

FreezeStateSize;

-- 10.22.3.1.6

105_DiscreteOutputs_Size :constant :- 8;

for IOSDiscreteOutputs' size use 105 DiscreteOutputs_Size;

for IOS -DiscreteOutput-And._State use

record

ID

at 0
range 0.. lOSDiscreteOutputs_Size-i;(0 State
at 105_DiscreteOutputsSize/Bytes

range 0. .ByteSize-i;

end record;

for IOS -Discrete -OutputAndState' size use

105_DiscreteOutputs_Size + DiscreteState Size;

-- 10.22.3.1.7

NumberOf_Segments :constant :

Control_Types.Segment_-Names'pos

Control_Types.SegmentNames'last)-

Control_Types.Segment_-Names'pos(

Control_Types.SegmentNames'first) + 1;

Segment_-SelectionArray_Size :constant :

NumberOfSegments * DiscreteStateSize;

for Segment_SelectionArray' size use SegmentSelection ArraySize;

(O TaskCommandsSize : constant :- 8;
for TaskCommands'size use TaskCommands Size;
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for PerformanceTestCommand use

record
SegmentsAffected

at 0
range 0..SegmentSelectionArray_Size-i;

PerformanceTest
at SegmentSelectionArray_Size/Bytes
range 0..PerformanceTestsSize-i;

TaskCommand
at SegmentSelectionArray_Size/Bytes +

Performance Tests Size/Bytes

range 0..TaskCommandsSize-i;
end record;

for Performance TestCommand'size use

SegmentSelectionArray_Size +
Performance Tests Size +
TaskCommandsSize;

-- 10.22.3.1.8

Snapshot_CommandsSize : constant := 8;

for SnapshotCommands'size use SnapshotCommandsSize;
for SnapshotCommand use
record

Command at 0 range 0..SnapshotCommandsSize-i;
Snapshot_ID at Snapshot_CommandsSize/Bytes

range 0..HalfwordSize-l;

end record;
for SnapshotCommand'size use

SnapshotCommandsSize + HalfwordSize;

-- 10.22.3.1.9

for RecordCommand use
record

RecordPlayback_ID at 0 range 0..HalfwordSize-i;
-- 2 bytes spare

SessionTime at WordSize/Bytes range 0..WordSize-i;

end record;
for Record Command'size use 2 * WordSize;

~ Playback_SpeedsSize : constant :- 8;
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for Playback_Speeds'size use Playback_Speeds Size;

for PlaybackCommand use

record
Record Playback_ID

at 0

range 0. .Halfword Size-i;

-- 2 bytes spare

Playback_StartTime

at 1 WordSize/Bytes
range 0. .WordSize-i;

Speed

at 2 * WordSize/Bytes

range 0. .Playback_Speeds Size-i;

end record;
for PlaybackCommand'size use

2 * WordSize + PlaybackSpeedsSize;

-- 10.22.3.1.10

Off fLine_-Diagnostics_-Size :constant :4 ControlTypes.OffLineDiagnostics Size;

for Off fLine Diagnostic Conunand use

record
SegmentsAffected

at 0
range 0.. SegmentSelection_Array_Size-i;

Of fLineDiagnostic

at Segment_-SelectionArray_Size/Bytes

range 0..OffLineDiagnosticsSize-i;

TaskCommand

at Segment_-SelectionIArray_Size/Bytes +

Of fLineDiagnosticsSize/Bytes
range 0. .TaskCommandsSize-i;

end record;

for Off fLine -DiagnosticCommand' size use
Segment_SelectionArray_Size +

Of fLineDiagnostics Size +

TaskCommands Size;

(ij -- 10.22.3.1.11
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Remote -ControlledDiagnostics Size : constant :

Control_Types.RemoteControlledDiagnostics Size;

for RemoteControlled Diagnostics Command use

record

SegmentsAffected

at 0

range 0.. SegmentISelection_-Array_Size-i;

RemoteControlledDiagnostic

at Segment_-Selection -ArraySize/Bytes
range 0. .RemoteControlledDiagnosticsSize-i;

TaskCommand

at Segment_-SelectionArraySize/Bytes +

Remote_-ControlledDiagnosticsSize/Bytes

range 0. .TaskCommands Size-i;

end record;

for Remote -Control led Diagnostics Command' size use

SegmentSelectionArray_Size +

RemoteControlledDiagnostics Size +

TaskCommandsSize;

4-- 10.22.3.1.12
OnLine_DiagnosticsSize :constant

Control_Types.On_Line Diagnostics Size;

Number_-Of_-On_-Line-Diagnostics :constant

Control_Types.On_Line -Diagnostics'pos

Control_Types.On_LineDiagnostics'last) -

Control_Types.On_Line -Diagnostics'pos(

Control_Types.On_LineDiagnostics'first) + 1;

OnLineDiagnosticArraySize :constant :-
NumberOfOnLineDiagnostics * DiscreteState Size;

for On_-Line -DiagnosticArray' size use

OnLine-DiagnosticArraySize;

for On_-LineDiagnosticCommand use

record

Segments_-Affected

at 0

range 0. .SegmentSelection Array_Size-i;
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ResponseRate

at Segment_Selection_-Array_Size/BytesS ~range 0. .WordSize-i;
On Line Diagnostics_Requested

at SegmentSelectionArray_Size/Bytes +

WordSize/Bytes
range 0. .OnLineDiagnosticArray_Size-i;

end record;
for OnLineDiagnosticCommand' size use

Segment_SelectionArraySize +

WordSize +

OnLine-DiagnosticArray_Size;

SegmentAndTester NamesSize :constant :

ControlTypes.SegmentAridTesterNames Size;

Subsystems_Size :constant :-

ControlTypes.SubsystemsSize;

Components_Size :constant :-
ControlTypes.ComponentsSize;

StructuralElementToTimeSize :constant
ControlTypes.StructuralElementToTimeSize;

for Timing_Commands use
record

Segment

at 0
range 0. .SegmentAndTesterNamesSize-i;

Subsystem

at Segment_-And_-TesterINames_-Size/Bytes

range 0.. SubsystemsSize-i;

Component
at Segment_-AndTesterNamesSize/Bytes +

Subsystems_-Size/Bytes

range 0. .ComponentsSize-i;

Command

at Segment_-AndTesterNamesSize/Bytes +

Subsystems -Size/Bytes +

ComponentsSize/Bytes

A-363



D495-10735-1
20 August 1993

range 0..StructuralElementToTimeSize-i;
end record;
for Timing_Commands'size use

SegmentAndTesterNamesSize +
SubsystemsSize +
ComponentsSize +
StructuralElement To Time Size;

-- 10.22.3.1.i1,

for Time use
record

Hours at 0 range 0..Word Size-i;
Minutes at 1 * WordSize/Bytes range 0. .WordSize-i;

Seconds at 2 * WordSize/Bytes range 0..WordSize-i;
end record;
for Time'size use 3 * WordSize;

for Time Parameter'size use WordSize;

for Time_Request use
record

TimeName at 0 range 0..Word Size-i;
NewTime at 1 * WordSize/Bytes range 0..(3 * WordSize)-1;

end record;
for Time_Request'size use 4 * Word-Size;

-- 10.22.3.1.14

for MultipleSimulatorEnvironmentCommand'size use 8;

-- 10.22.3.2.1

for ClockTickMessages use
record

ClockTick
at 0
range 0..WordSize-i;

CurrentSimulationFrame
at WordSize/Bytes
range 0..WordSize-i;

end record;

for ClockTickMessages'size use 2 * Word-Size;
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-- 10.22.3.2.2

Slewable_ParameterSize : constant :- WordSize;

for SlewableParameter'size use SlewableParameterSize;

for ParameterSlew Demand use

record
Parameter

at 0
range 0..SlewableParameterSize-i;

SlewRate
at SlewableParameterSize/Bytes
range 0..WordSize-i;

end record;
for Parameter Slew Demand'size use

Slewable_PirameterSize + WordSize;

-- 10.22.3.2.3

LinearPositionComponentsSize : constant :=

Engineering_Units.LinearPositionComponentsSize;

for AddCargoCommand use
record

Cargo-Weight
at 0
range 0..WordSize-l;

Cargo_Location
at WordSize/Bytes
range 0..LinearPositionComponentsSize-i;

end record;
for Add_Cargo_C; imand'size use

WordSize + LinearPositionComponentsSize;

-- 10.22.3.2.4
External ConnectionSize : constant := 8;

for External_Connection'size use ExternalConnection Size;

Connection State Size : constant := 8;

for ConnectionState'size uwe Connection State Size;

for ExternalConnection Command use

record
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Connection
at 0
range 0.. ExternalConnection Size-i;

DemandedConnection
at External_-ConnectionSize/Bytes

range 0. ConnectionStateSize-i;

end record;
for External -Connection Command' size use

External Connection Size + Connection State Size;

-- 10.22.3.2.5

Instructor_-ControllableParameterSize :constant :=Word-Size;

for Instructor_-ControllableParameter' size use
InstructorControllableParameter Size;

for ParameterChangeRequest use
record

ControlParameter
at 0
range 0.. InstructorControllableParameter Size-i;

ValueRequested

at Instructor_-ControllableParameterSize/Bytes

range 0. .WordSize-i;

end record;

for ParameterChange_-Request'size use
Inst ructorCont roll ableParameter Si ze + Word-Size;

-- 10.22.3.2.6

Aircraft_Hydraulic_-Reservoir_-Size :constant

GlobalMessageTypes.AircraftHydraulicReservoir Size;

for Hydraulic Fluid Quantity_.Change use

record

ID

at 0

range 0. .Aircraft_HydraulicReservoir Size-i;

DemandedQuantity

at Aircraft_-Hydraulic -Reservoir-Size/Bytes

range 0. .WordSize-i;

end record;

for Hydraulic Fluid___uantityChanges size use
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AircraftHydraulicReservoirSize + WordSize;

* -- 10.22.3.2.7

FuelQuantity_Size :constant :- WordSize;

for FuelQuantity'size use FuelQuantity_Size;

for Fuel -Quantity_Change use

record

ID

at 0
range 0.. Fuel_-Quantity_Size-i;

DemandedQuantity

at FuelQuantity_Size/Bytes

range 0. .WordSize-i;

end record;
for FuelQuantity_Change' size use

FuelQuantity_Size + WordSize;

-- 10.22.3.2.8

Resettable -Value -Size :constant := Byte_Size;. for ResettableValue'size use ResettableValueSize;

for ResetDemand' size use ResettableValueSize;

-- 10.22.3.2.9

Icing_Surface_-Size :constant :- Word_-Size;

for Icing_Surface' size use Icing_SurfaceSize;

for Icing_LevelAdjustment use

record

ID
at 0 range 0.. Icing_SurfaceSize-i;

DemandedValue

at Icing_Surface_Size/Bytes
range 0. .Word Size-i;

end record;
for Icing_Level_-Adjustment'size use

Icing_Surface Size + Word-Size;

-- 10.22.3.2.10

Aircraft_Engine Size :constant :

A-367



D495-10735-1

20 August 1993

Global_-Message Types.AircraftEngine_Size;

for EngineOilQuantity_Aýdjustment use

record

ID

at 0 range 0. .Aircraft EngineSize-i;

DemandedValue

at Aircraft_EngineSize/Bytes range 0. .Word Size-i;

end record;
for Engine OilQuantity_,Adjustment' size use

AircraftEngine_Size + WordSize;

-- 10.22.3.2.11

IOSDiscreteCommandsSize :constant :- Byte_Size;

for 105_DiscreteCommands' size use 105_DiscreteCommandsSize;

for IOS -DiscreteCommandAndState use

record

Command
at 0 range 0.. lOSDiscreteCommands Size-i;

Stateaat IO05_DiscreteCommands_Size/Bytes range 0. .ByteSize-i;
end record;

for 105_-DiscreteCommandAndState' size use
105_DiscreteCommandsSize + ByteSize;

-- 10.22.3.5

Moving__Model_-ID_-Size :constant

Moving_Model_Types.Movingý_Model_ID_-Size;

Platform -Radio_-Size :constant :=ByteSize;

for PlatformRadio' size use Platform Radio Size;

for PlatformRadioSet use
record
ID

at 0

range 0. .Moving_Model_IDSize-i;

Frequency
at MovingModelIIDSize/Bytes
range 0. .Word Size-i;

Radio
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at MovingModel_ID Size /Bytes +

WordSize/Bytes
range 0. .PlatforrnRadioSize-i;

Valid

at MovingModel_ID_-Size/Bytes +

Word Size/Bytes +
PlatformRadioSize/Bytes

range 0. .Byte_Size-l;

end record;
for PlatformRadioSet'size use

MovingModel ID Size +

WordSize +

PlatformRadio Size +
ByteSize;

LatLong_LocationSize :constant :

Engineering._Units.LatLong_Location Size;

for Training_,AreaBoundaries use

record

NWCorner

(0 ~ at 0 * Lat_-Long_ýLocationSize/Bytes
range 0. .LatLong_LocationSize-i;

NECorner

at 1 * Lat_Long_-Location_Size/Bytes
range 0. .LatLong_Location Size-l;

SWCorner

at 2 * Lat_Long_-Location_Size/Bytes

range 0. .LatLong_Location Size-i;

SECorner

at 3 * Lat_-Long_LocationSize/Bytes
range 0. .LatLong__Location Size-i;

end record;
for Training_AreaBoundaries' size use

4 * LatLong_Location Size;

-- 10.22.3.6

for WindShear use

record
Top_Direction

at 0 * Word Size/Bytes range 0. .Word Size-i;
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Top_Velocity
at 1 * WordSize/Bytes range 0..WordSize-i;

BottomDirection
at 2 * WordSize/Bytes range 0..WordSize-i;

BottomVelocity
at 3 * Word Size/Bytes range 0..WordSize-i;

Altitude
at 4 * WordSize/Bytes range 0..WordSize-i;

end record;
for WindShear'size use 5* WordSize;

Wind Set Size : constant : Word Size;

for WindSet'size use Wind Set Size;

for Wind Direction Set use
record

ID
at 0 range 0..WindSetSize-i;

Direction

at WindSetSize/Bytes range 0..WordSize-i;
end record;
for WindDirectionSet'size use

Wind Set Size + Word Size;

for WindSpeed_Set use
record

ID

at 0 range 0..WindSet Size-i;
Speed

at Wind SetSize/Bytes range 0..WordSize-i;
end record;
for WindSpeedSet'size use

WindSetSize + WordSize;

Wind Profile Size : constant :- Word Size;

for WindProfile'size use Wind Profile Size;

EarthPositionComponentsSize : constant :-

EngineeringUnits.EarthPositionComponentsSize;

~ for Wind-Position use
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record
ID

at 0
range 0..WindProfileSize-i;

Position

at WindProfileSize/Bytes
range 0..EarthPositionComponentsSize-i;

end record;
for WindPosition'size use

WindProfileSize +
EarthPositionComponentsSize;

for WindIntensity use
record

ID
at 0 range 0..WindProfileSize-i;

Intensity
at WindProfileSize/Bytes range 0..WordSize-i;

end record;
for WindIntensity'size use

* WindProfileSize + Word-Size;

Turbulence Size : constant := Word Size;

for Turbulence'size use TurbulenceSize;

for TurbulenceDemand use
record

SelectedType

at 0 range 0..Turbulence Size-i;
Magnitude

at TurbulenceSize/Bytes range 0..WordSize-i;
end record;
for Turbulence Demand'size use

TurbulenceSize + WordSize;

PressureSetSize : constant :- WordSize;

for PressureSet'size use Pressure Set Size;

for PressureDemand use
record

ID
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at 0 range O..PressureSetSize-i;

Setvalue0at PressureSetSize/Bytes range 0. .Word_-Size-i;
end record;
for PressureDemand' size use

PressureSetSize + WordSize;

Temperature_-SetSize :constant :- WordSize;

for Temperature Set'size use Temperature Set Size;

for TemperatureDemand use

record

ID
at 0 range 0. .TemperatureSet Size-i;

SetValue
at TemperatureSetSize/Bytes range 0. .Word Size-i;

end record;
for Temperature_-Demand' size use

Temperature Set Size + Word-Size;

for ThunderstormIntensity_Set use

record

ID

at 0 range 0. .Moving_ModelID Size-i;
StormIntensity

at Moving__Model_IDSize/Bytes range 0. .Word Size-i;

end record;

for Thunderstorm_-Intensity_Set'size use
Moving_MIodel ID Size + WordSize;

Adjustable_-Lighting_Size :constant := WordSize;
for Adjustable_Lighting'size use

AdjustableLightingSize;

for Lighting__Adjustment use

record

LightingElement

at 0 range 0. .Adjustable Lighting_Size-i;

Intensity
at AdjustableLighting_Size/Bytes range 0. .WordSize-i;

end record;

A-372



D495-10735-i
20 August 1993

for LightingAdjustment'size use
Adjustable_Lighting_Size + WordSize;

EnvironmentalSetSize : constant := Word-Size;
for Environmental Set'size use

EnvironmentalSetSize;

for Environment-Adjustment use
record

ID
at 0 range 0..EnvironmentalSet Size-i;

Intensity
at EnvironmentalSetSize/Bytes range 0..WordSize-i;

end record;
for EnvironmentAdjustment'size use

EnvironmentalSetSize + WordSize;

VisualRange_Size : constant :- WordSize;
for VisualRange'size use VisualRange_Size;

for VisualRangeAdjustment use

record
ID

at 0 range 0..VisualRange_Size-i;
Range_Set

at VisualRange_Size/Bytes range 0..WordSize-i;

end record;
for VisualRangeAdjustment'size use

VisualRangeSize + WordSize;

CloudAdjustmentSize : constant := WordSize;
for CloudAdjustment'size use CloudAdjustmentSize;

for CloudLevelAdjustment use
record

CloudLevel
at 0 range 0..CloudAdjustment_Size-i;

AdjustmentHeight
at CloudAdjustment_Size/Bytes range 0..WordSize-i;

end record;
for CloudLevelAdjustment'size use
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CloudAdjustmentSize + Word-Size;

MonthInAYearSize :constant :- WordSize;

for MonthInAYear' size use Month In-A Year Size;

for Year-Time use

record

Day

at 0
range 0. .WordSize-i;

Month

at WordSize/Bytes
range 0. .MonthInAYearSize-i;

Year

at WordSize/Bytes +

Month_-In_-A_-YearSize/Bytes

range 0. .Word Size-i;

end record;

for Year Time' size use
WordSize +

MonthInAYearSize +(0 WordSize;

-- 10.22.3.7

Emitter_Frequency_Data_-Size :constant

Moving_Model_Types.EmitterFrequency_DataSize;

for EmitterSet use

record

ID

at 0
range 0. .MovingModelID_Size-i;

EmitterData

at Moving__Model_-ID_-Size/Bytes
range 0. .Emitter_Frequency_DataSize-i;

State

at Moving__Model -ID -Size/Bytes +

EmitterFrequency_DataSize/Bytes

range 0..Byte_Size-i;

* end record;
for EmitterSet'size use
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Moving_MIodelIDSize +

EmitterFrequency_Data_Size +
Byte_Size;

Model_DamageDataSize :constant :

Moving__ModelTypes.ModelDamageDataSize;

for BattleDamage_Set use

record
ID

at 0
range 0. .MovingModelIDSize-i;

Des-'redDamage

at Moving_Model_-ID_-Size/Bytes

range 0. .ModelDamageDataSize-i;

end record;

for Battle_-Damage_Set' size use

MovingModel ID Size +

ModelDamageDataSize;

Model_Lighting_Size :constant
Moving__ModelTypes.ModelLighting_Size;

for ModelLightingSet use

record

ID

at 0
range 0. .Moving_-ModelIDSize-i;

DesiredLighting

at Moving__Model_-ID_-Size/Bytes
range 0. .ModelLighting_Size-i;

State

at Moving_MIodel_-ID_-Size/Bytes +

ModelLighting_Size/Bytes

range 0. .Byte_Size-i;

end record;

for ModelLighting_Set'size use
MovingModelIDSize +

Model_LightingSize +

Byte-Size;
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ArticulatedPart Data Size : constant :,

Moving__Model_Types.ArticulatedPartData Size;

for Articulated DeviceSet use

record

ID

at 0
range 0. .MovingModelID Size-i;

DeviceChange

at Moving_MIodel ID -Size/Bytes

range 0. .ArticulatedPartData Size-i;

end record;

for ArticulatedDeviceSet' size use
Moving__Model_-ID_-Size +

ArticulatedPartDataSize;

WeaponStationLoading_Size :constant :

GlobalMessage_Types.WeaponStationLoading_Size;

for WeaponLoadSet use

record(0 ID
at 0

range 0. .MovingModelID Size-i;

DesiredLoad

at Moving_.Model_-ID_-Size/Bytes
range 0. .WeaponStation LoadingSize-i;

end record;

for Weapon_Load_-Set' size use

Moving_M4odel -ID -Size +

Weapon_StationLoading_Size;

Stat-fonWeaponLoadSize :constant

GlobalMessageTypes.Stat ion Weapon_Load Size;

for WeaponFireCommand use

record

ID

at 0

range 0. .Moving__ModelID Size-i;
FiredWeapon
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at Moving_Model-ID-Size/Bytes

range 0. Station Weapon_LoadSize-i;

end record;

for WeaponFireCommand' size use

Moving_Model ID Size +

StationWeapon_LoadSize;

for Moving_MIodelComplexity_Set use

record
I D

at 0

range C. .Moving__Model_ID Size-i;

Complexity
at Moving_ModelIDSize/Bytes

range 0. .WordSize-i;

end record;

for Moving_Mýc~ielComplexity_Set'size use

Moving_.Model ID Size + Word-Size;

* end IOSOutput_InterfaceTypes;
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--- ------------------------------------------------------------

-- %Z% Unit Name: I05_Output_Interface

* -- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by

-- the IOS segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the

-- functions in this segment will not be performed, based on simula
j -- tor requirements. The messages associated with these functions0- need not be sent, andshould therefore be deleted or commented

-- out.

-- Each message declaration is followed by a comment line containing

-- "Destination:" and the abbreviations of the segment(s) which
-- receivethis message. These comments should be modified to

-- account for

-- (a) the presence or absence of other segments, and (b) the
-- requirementsof the other segments for data. For example, if

-- segment X is absent, then the notation that segment X is a
-- destination of a givenmessage should be removed. Similarly, when

-- segment Y does not requirethe data in a given message, then the
-- notation that segment Y is adestination for that message should

-- be removed.

-- When the segment abbreviations have all been removed for a

-- message, it is clear that this message need not be sent, and the

-- message object declaration itself may be commented out or

S-- deleted.
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with 105_Output_Interfac3_Types;
with EngineeringUnits;

with Control_Types;
with GlobalMessage_Types;

with Moving_. Model_Types;

package IOS Output Interface is

-I10.23 lOS Output Interface

* * *w* ** *** * * **Funct ion:

-110.23.1 Simulator Control

. --SEND-ON-CHANGE OUTPUTS

SimulationStateCommand
105_Output_InterfaceTypes.

SegmentSimulationStateCommand;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

Training_-ModeCommand

105_Output_InterfaceTypes.

SegmentTraining__ModeCommand;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

QuickActionTaskMessage

IOS -Output_Interface -Types.
Quick Action TaskCommand;
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-- Destination: PRONAV

RunModeFreezeMessage

IOSOutput_InterfaceTypes.

RunModeFreezeCommand;

-- Destination: FD,FS

VisualEyepointActive

IOSOutput_InterfaceTypes.
Visual_Eyepoint;

-- Destination: VIS

Simulator_-Control_-Discrete_-Message

105_Output_InterfaceTypes.

105 DiscreteoutputAndState;

* Ij Destination: ENV, FD,FC,FS,VIS,PHC,RDfR,NAV,WPN,EW,PRO

PerformanceTestRequestMessage
IOSOutput_InterfaceTypes.

PerformanceTestCommand;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

SnapshotFunctionMessage
IOSOutput_InterfaceTypes.

SnapshotCommand;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC.

RecordRequestMessage
~ lOSOutput_InterfaceTypes.

RecordCommand;
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* iI Destination: ENV, FD,FCFS,PRO,NAV,EW,WPN,VIS,RDR,PHC

Playback_-RequestMessage

IOSOutput_lnterf aceTypes.

Playback-Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

Off _LineDiagnostic Message:
IOSOutput_InterfaceTypes.

Of f LineDiagnostic Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

Remote_-ControlledDiagnostics Message
IOSOutput_InterfaceTypes.

_eoeControlledDiagnosticsCommand;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

OnLine DiagnosticMessage

IOSOutput_Interface -Types.

On Line-Diagnostic Command;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,VIS,RDR,PHC

TimeChangeMessage

105_OutputInterfaceTypes.

TimeRequest;

-- Destination: ENV, FD,FC,FS,PRO,N4AV,EW,WPN,VIS,RDR

SMultiple S imul at or Envi ronmentMes sage
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105_OutputInterfaceTypes.

-- MultipleSimulatorEnvironmentCommand;

-- Destination: ENV

-- **.** ** * * ** * * * * *Funct ion:

-I10.23.2 Ownship Status and Control

--IERAIVEOUTPUTS

ClockTickMessageMaxRate

IOSOutputInterfaceTypes.

ClockTick Messages;

-- Destination: ENV, FD,FCSPFS,PRO,NAV,EW,WPN,VIS,RDRPHC

. --SEND-ON-CHANGE OUTPUTS

ParameterSlewMessage:

IOSOutput_InterfaceTypes.
ParameterSlewDemand;

-- Destination: FD

AddCargoMessage

105_Output_InterfaceTypes.

AddCargo_Command;

-- Destination: FD

External_-ConnectionMessage

IOSOutput_InterfaceTypes.
-- ExternalConnection Command;

A-382



D495-10735-1

20 August 1993

-- Destination: FD,FS,PHC

Parameter_ChangeMessage

IOSOutput_InterfaceTypes.

ParameterChangeRequest;

-- Destination: FD,PRO,VIS,FS

HydraulicFluidQuantityC-hangeMessage

IOSOutput_InterfaceTypes.

Hydraulic FluidQuantity_Cýhange;

-- Destination: FS

FuelQuantity_ChangeMessage

IOSOutput_Interf aceTypes.
Fuel_-Quantity_Change;

* Ij Destination: FS

ResetMessage
IOSOutput_InterfaceTypes.

ResetDemand;

-- Destination: FS,PRO,FC,WPN

Icing_Level_-AdjustmentMessage

IOSOutputInterfaceTypes.
IcingLevelAdjustment;

-- Destination: ENV,FD,PRO

EngineOilQuantity_A.djustmentMessage

* lOSOutput_Interface-Types.

EngineOilQuantity_,Adjustment;
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-- Destination: PRO

IOSDiscreteRequestMessage
IOS1Output_InterfaceTypes.
IOSDiscreteCommandAndState;

-- Destination: FD,NAV,PHC,FC

-- ***************Function:

-- I 10.23.3 Ownship Malfunction

-- SEND-ON-CHANGE OUTPUTS

.• Malfunction-Message :

ControlTypes.
MalfunctionDemand;

-- Destination: ENV, FD,FC,FS,PRO,NAV,EW,WPN,RDR

-- ***************Function:

-- / 10.23.4 Ownship Controls Disagreement
-- e*

-- NONE

-- ***************Function:

* -- / 10.23.5 Navigation/Communication Status and Control
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. --SEND-ON-CHANGE OUTPUTS

WaypointChangeMessage

GlobalMessage_Types.
WaypointChange;

-- Destination: NAV

PlatformRadioSetMessage

105_Output_Interface Types.
PlatformRadioSet;

-- Destination: NAV

Training_:Area_-Boundary_Mdes sage
IOSOutput_InterfaceTypes.

TrainingAreaBoundaries;

* Ii Destination: ENV,NAV,EW,WPN,VIS,RDR

Ownship_PositionChange_-Demand

EngineeringUnits.

EarthPositionComponents;

-- Destination: ENV, FD,NAV, EW,VIS,RDR

-- *********ucin

-I10.23.6 Physical/Natural Environment Status and Control

--SEND-ON-CHANGE OUTPUTS
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Wind ShearMessage :

105_Output_InterfaceTypes.
Wind-Shear;

-- Destination: ENV

WindDirectionSetMessage

IOSOutput_InterfaceTypes.
Wind DirectionSet;

-- Destination: ENV

WindSpeedSetMessage

IOSOutput_InterfaceTypes.

WindSpeedSet;

-- Destination: ENV

. WindPositionMessage
IOSOutput_InterfaceTypes.

WindPosition;

-- Destination: ENV

WindIntensityMessage

IOSOutput_InterfaceTypes.

WindIntensity;

-- Destination: ENV

TurbulenceDemandMessage

105_Output_Interface_-Types.

TurbulenceDemand;

* iI Destination: ENV,PHC
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. ~Runway Surface Condition __Message
IOSOutput_InterfaceTypes.

Runway_Surface Condition;

-- Destination: ENV,FD,VIS

RunwayCondition_-Reading__Message
105_Output_InterfaceTypes.
Runway_ConditionReading;

-- Destination: ENV,FD,VIS

PressureDemandMessage

105_Output_Interf aceTypes.

PressureDemand;

-- Destination: ENV

TemperatureDemandMessage

IOSOutput_lnterfaceTypes.
TemperatureDemand;

-- Destination: ENV

VisualModelDatabaseMessage

105_Output_InterfaceTypes.

VisualModelDatabase;

-- Destination: ENV,VIS

Thunderstorm_-DynamicDataMessage
Moving_MIodel_-Types.

Moving__ModelDynamicData;

~i Ii Destination: VISg RDR,ENV,PHC
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Thunderstorm Intensity_ýMessage
IOSOutputInterfaceTypes.

ThunderstormIntensitySet;

-- Destination: ENV,VIS,RDR,PHC

Lighting_AdjustmentMessage

105_Output_InterfaceTypes.

Lighting_Adjustment;

-- Destination: ENV,NAV,VIS

EnvironmentalAdjustmentMessage

105_Output_InterfaceTypes.
EnvironmentAdjustment;

Destination: ENV, NAV,VIS,RDR,PHC,FD

VisualRangeAdjustmentMessage

105_Output_InterfaceTypes.
Visual_RangeAdjustment;

-- Destination: ENV,VIS

CloudLevelAdjustmentMessage

105_Output_InterfaceTypes.

CloudLevelAdjustment;

-- Destination: ENV,VIS

Time OfYearMessage

IOSOutput_InterfaceTypes.
Year-Time;
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-- Destination: NAV,VIS

TemperatureProfileMessage

105_Output_InterfaceTypes.

TemperatureProfile;

-- Destination: ENV

TemperatureLapseRateMessage

105_Output_InterfaceTypes.
TemperatureLapseRate;

-- Destination: ENV

WindSpeedLapseRateMessage

105_Output_InterfaceTypes.

Wind_-Speed_-Lapse_-Rate;

* -- Destination: ENV

WindDirectionLapseRateMessage

105_Output_InterfaceTypes.

Wind DirectionLapseRate;

-- Destination: ENV

- -******* ****** ** Function:

-I10.23.7 Tactical and Mission Environment Status and Control

--SEND-ON-CHANGE OUTPUTS

~~ Moving_ Model __Dynamic __Data Message
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MovingModelTypes.

Moving_M~odelDynamic Data;

-- Destination: ENV, EW,NAV,RDR,VIS,WPN

Moving_ModelDeactivationMessage

Moving_ ModelTypes.

Moving__.ModelDeactivation;

-- Destination: ENV, EW,NAV,RDR,VIS,WPN

ChaffCreationMessage

Moving_.Model_Types.

ChaffMoving_Mýodel UniqueData;

-- Destination: ENV, EW, NAy, RDR, VIS, WPN

. Flare Creation-Message
Moving_ModelTypes.

FlareMoving_Model UniqueData;

-- Destination: ENV,EW,NAV,RDR,VIS,WPN

Decoy__CreationMessage

Moving__Model_Types.

Decoy_M4oving_ModelUniqueData;

-- Destination: ENV, EW, NAV, RDR, VIS, WPN

PlatformCreationMessage

Moving__Model_-Types.

PlatformMovingý_ModelUniqueData;

-- Destination: ENV,EW,NAV,RDRIVIS,WPN
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TankerCreation Message:

* Moving_MIodel_Types.

TankerMoving__ModelUniqueData;

-- Destination: ENV

Emitter Set Message

105_Output_InterfaceTypes.

EmitterSet;

-- Destination: ENV,EW,NAVSPRDR

BattleDamage_SetMessage

105_Output_InterfaceTypes.

BattleDamage_Set;

-- Destination: ENV, EW, FD, RDR,VIS,WPN

. ModelLightingSetMessage
105_Output_InterfaceTypes.

ModelLighting_Set;

-- Destination: ENV,VIS

ArticulatedDeviceSetMessage

105_Output_InterfaceTypes.

ArticulatedDeviceSet;

-- Destination: ENV,RDR,VIS

Weapon_LoadSetMessage

IOSOutput_InterfaceTypes.

WeaponLoadSet;

~ II Destination: EW,FD,VIS,WPN
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* WeaponFireCommandMessage :
IOSOutput Interface Types.
WeaponFireCommand;

-- Destination: EWVISWPN

MovingModel_ComplexitySet_Message
JOSOutputInterfaceTypes.

Moving_Model_Complexity_Set;

-- Destination: ENV

IFFSetMessage
MovingModel_Types.
Moving_ModelIFFData;

-- Destination: EW,NAV,RDR

-- ***************Funct*ion

-- / 10.23.8 Crew Station Performance Monitoring and Measurement

-- NONE

-- ***************Function:

-- / 10.23.9 Instructor/Operator Station Segment Support

-- NONE

end IOSOutput Interface;
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-- %Z% Unit Name: EnvironmentOutput_InterfaceTypes

V -- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.

-- %Z% Date of Origin: 3 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %it

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:
-- This package specifies types for messages which are output only
-- by the Environment segment. Other packages
-- that include types that may be sent by this segment include
-- Control_Types, Moving_Model_Types, GlobalMessage_Types and
-- ServiceFunction_Types.

Adaptation:
The section containing the aircraft/simulator specific types must be

-- modified to match the requirements of the aircraft being simulated
or

-- the requirements for the simulator. As a general rule, the contents
-- of the section containing reusable types will not need to be
-- modified. The representation specs in the private part are designed
-- to require little or no modification.

with Base_Types;
with Engineering_Units;
with GlobalMessage_Types;
with MovingModel_Types;

package EnvironmentOutput_InterfaceTypes is

-- / 10.24 Environment Output Interface Types *
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-- / 10.24.1 Aircraft/Simulator Specific Environment Types

-- These constants are important only when you gather, e.g., nav sites

-- together into one message, rather than sending one message for each
-- object.

MaximumNumberOfSites : constant :- 25;
MaximumNumberOfAirports : constant :-1;

MaximumNumberOfRunwaysPerAirport : constant :-2;

MaximumNumberOfThreatWeapons : constant := 10;

Maximum NumberOfThreatPlatforms : constant := 10;

MaximumNumberOf_Companion_Vehicles : constant := 10;

-- Types of sites in the nav data base

type Site_Type is
TACAN,

. VORTAC,
00 DME,

ILS,
IFF,
Marker Beacon,
ADF);

-- Points on this aircraft where a collision might take place

type Collision Point is
BoomTip,

Left_LandingGear,
NoseLandingGear,
Right_LandingGear);

-- Types of precipitation selectable by the instructor

type PrecipitationType is
None,
Rain,
Sleet,

~ Snow,
Hail);
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-110.24.2 Aircraft/Simulator Reusable Environment Types

subtype SiteCount is Base_Types.SignedInteger_32

range 1. .Maximum_-Number_-Of_-Sites;

subtype Runway_Count is Base_Types.Signed_-Integer_32

range 1. .Maximum_-Number_-Of_-Runways_-Per_-Airport;

subtype Threat_-Weapon_-Count is BaseTypes.SignedInteger_32

range 1. .Maximum_-Number_-OfThreatWeapons;

subtype ThreatPlatformCount is BaseTypes.SignedInteger_32

range 1. .Maximum_-Number_-OfThreatPlatforms;

subtype Companion_-Vehicle_-Count is BaseTypes.SignedInteger_32

range 1. .MaximumNumberOfCompanion Vehicles;

-- Runway data

type Runway_ýData is

* record

Runway_Heading :Engineering_Units.Degrees;

-- RDR, VIS, I05, FD

Runway_Location :Engineering_Units.Earth Position Components;
-- RDR, VIS, I05, FD

Runway_Gradient :Engineering_Units. InchesPerFoot;

-- RDR, VIS, 105, FD

Runway__Width :Engineering_Units.Feet;
-- RDR, VIS, I05, FD

Runway_Length :Engineering_Units.Feet;

-- RDR, VIS, IOS, FD

end record;

type AirportRunways is array (Runway_Count) of RunwayData;

-- Threat weapons

type ThreatWeapon_-DynamicDataArray is array (ThreatWeaponCount) ofcj Moving_ModelType s.Moving__Model_Dynamic Data;
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-- External entitiesStype ThreatPlatformDynamicDataArray is array (ThreatPlatformCount)
of

Moving_Model_Types.Moving_ModelDynamicData;

type CompanionVehicleDynamicDataArray is array
(CompanionVehicleCount) of

MovingModel_Types.Moving_ModelDynamicData;

-- Collision
type CollisionStatus is (Collision, NoCollision);

type Collisions is (Terrain, Moving_Model);

-- Weather
type PrecipitationComponents is

record
PrecipitationKind : Precipitation_Type;
Intensity : Engineering_Units.ZeroToTen;

end record;

---- ***** * ********** *** ******************

10.24.3 Environment Segment Output Records

__ ************************** * * ******* * ** **

-- ***************Function:

-- / 10.24.3.1 MSE Interaction

-- NONE

-- ***************Function:

-- / 10.24.3.2 Atmosphere

type AtmosphereQuarterRate is
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record
Air_Density_ýRatio :BaseTypes.Float_32;

--NAV

AmbientAirPressure : Engineering_tinits.PSI;
--NAy, PRO

Ambient Air Temperature :Engineering_Units.Degrees C;

--PRO, NAV
DynamicPressure : EngineeringUnits.PSI;

--FC, NAV

Impact-Pressure : Engineering_Units.PSI;
--NAy, FC

PressureAltitude :EngineeringUnits.Feet;

--PHC, PRO, NAy, FC, I05
SeaLevelBarometric Pressure :Engineering_tUnits.Inches_Hg;

--NAy

StaticPressureRatio :Base_Types.Float_32;

--NAV

Total AirPressure :Engineering_Units.PSI;

--NAy

end record;

* type WeatherQuarterRate is
record
WindAngularVelocity Engineering_Units .AngularVelocityComponents;

-- FD

WindEarthAxisVelocity Engineer ing_Uni ts. Ea rthVeloc it yComponent s;

-- FD

Precipitation Precipitation-Components;

-- FD

end record;

--I10.24.3.3 Ownship Weapons' Damage Assessment

-- See Moving_M4odel_Types for declarations of
-- ScoringDamageData and Scoring_ Activation_Status
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--110.24.3.4 Threat Weapon Dynamics

type ThreatWeaponDynamicsHalfRate is

record

Number_-Of_-ThreatWeapons :ThreatWeapon_Count;

Threat_Weapons_DynamicData : ThreatWeaponDynamic-Dat a Array;
--RDR, VIS, 105

end record;

type PlatformStoresData is
record

ID : Moving__ModelTypes.Moving_.ModelID; --EW

Station :GlobalMessageTypes.Stores Station; --EW

Stores_Type :GlobalMessage_Types.StationWeaponLoad; ---EW
end record;

type PlatformWeaponFireStatus is

* record
WeaponFiredFrom :Moving_MýodelTypes.Moving_MiodelID; -- PHC, 105,

EW

weapon_-Fired Moving_Model_Types.Moving_-Model_-ID; -- PHC, 105
Intended_-Target Moving_Miodel_Types.MovingModelID; -- EW

end record;

-- *** *********** *Funct ion:

-I10.24.3.5 External Entity

type ThreatPlatformDynamics_HalfRate is

record

Number_-Of_-ThreatPlatforms : ThreatPlatformCount;

ThreatPlatformDynamicData : ThreatPlatformDynami cDataArray;
--RDR, VIS, IOS

end record;

* type Companion Vehicles HalfRate is
record
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Number Of Companion-Vehicles : CompanionVehicleCount;. CompanionVehicleDynamicData : CompanionVehicleDynamicData_Array;
end record;

-- See Moving_Model_Types for declarations of

-- Platform Moving_ModelUniqueData, TankerMoving_ModelUnique_Data,

-- and Moving_ModelDeactivation

_** **************Function:

-- / 10.24.3.6 External Entity's Chaff and Flares

-- See Moving_Model_Types for declarations of

-- ChaffAndFlaresMoving_ModelData and ChaffAndFlaresDetailData

-- ***************Functio

S -- / 10.24.3.7 Database Management

-- NONE

-- ***************Function:

-- / 10.24.3.8 Threat Environment Database

-- NONE

-- ***************Function:

-- / 10.24.3.9 Navigation Environment

e -- SENDONCHANGE ONLY
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-- Depending on the implementation, this segment will either send a

-- number of these messages:

type Site-Data is

record

ID : Site_Type; -- RDR, VIS

Location : Engineering_Units.EarthPositionComponents; -- RDR, VIS

end record;

... or it will collect them into an array...

type Site-Set is array (Site-Count) of Site-Data;

-- ... and send the ones which have changed in one of these messages:

type NAVENVSiteData is

record
NumberOfSites : SiteCount;
StationSiteLocations : Site-Set;

end record;

-- Depending on the implementation, this segment will either send a

-- number of these messages:

type AirportRunway_Data is

record
NumberOfRunways : RunwayCount;

Configuration : AirportRunways;

end record;

-- ... or it will collect them into an array...

subtype AirportCount is Base_Types.Signed_Integer_32
range I..MaximumNumberOfAirports;

~ type AirportsData is array (AirportCount) of AirportRunway_Data;
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-- ... and send the ones which have changed in one of these messages:

type Airports is
record

NumberOfAirports : AirportCount;
RunwaysAtAirports : AirportsData;

end record;

-***************Function

-- / 10.24.3.10 Collision Detection

-- SEND-ON-CHANGE ONLY

type CollisionData is
record

*CollisionPointID : CollisionPoint;
CollisionPointPosition : EngineeringUnits.EarthPositionComponents;
Current CollisionStatus : Collision Status;

Collision Kind : Collisions;
end record;

-- ***************Function:
-- *

-- 1 10.24.3.11 Radar Database / Gaming Area

-- No types currently defined. When they are defined, they should go
-- into ServiceFunctionTypes.

--***************Function*:

-- � 10.24.3.12 Visual Database / Gaming Area
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No types currently defined. When they are defined, they should go
-into ServiceFunctionTypes.

-- ***************Function:

-- I 10.24.3.13 Spatial Relations
_*

-- Spatial Relations is a service function, which can be performed by
-- ENV, RDR or VIS. Definitions for service functions belong in

-- ServiceFunction_Types.

-- ***************Function:

-- / 10.24.3.14 Occulting

-- cculting is a service function, which can be performed by

ENV, RDR or VIS. Definitions for service functions belong in
-- ServiceFunction_Types.

-- ***************Function:

-- / 10.24.3.15 Environment Support

-- See ControlTypes for responses to IOS

___** ** * * ** ***** * *** *** ** **

-- I 10.24.4 Environment Representation Specs

private
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-- Declarations to make representation specs more readable

Bytes : constant :- 8; -- Bits per byte

ByteSize : constant := 1 * Bytes;
Word Size : constant := 4 * Bytes;

EarthPosition_ComponentsSize : constant

Engineering_Units.EarthPositionComponentsSize;
AngularVelocity_ComponentsSize : constant :=

EngineeringUnits.Angular_Velocity_ComponentsSize;
EarthVelocity_Components Size : constant :=

Engineering_Units.EarthVelocity_ComponentsSize;
MovingModel ID Size : constant :=

Moving_Model_Types.MovingModelID Size;

-- 10.24.3.2

for AtmosphereQuarterRate use

record
AirDensityRatio at 0 range

0..Word Size-i;
AmbientAirPressure at 1 * WordSize/Bytes range

0..WordSize-l;
AmbientAirTemperature at 2 * WordSize/Bytes range

0..WordSize-i;
DynamicPressure at 3 * WordSize/Bytes range

0..Word Size-i;
ImpactPressure at 4 * WordSize/Bytes range

0..WordSize-i;
PressureAltitude at 5 * WordSize/Bytes range

0..WordSize-i;
SeaLevelBarometricPressure at 6 * WordSize/Bytes range

0..WordSize-i;
StaticPressureRatio at 7 * WordSize/Bytes range

0..WordSize-i;

TotalAirPressure at 8 * WordSize/Bytes range
0..WordSize-i;

end record;
for AtmosphereQuarterRate'size use 9 * WordSize;

Precipitation_Type_Size : constant :- 4 * Bytes;

~ for Precipitation_Type'size use Precipitation_TypeSize;

for Precipitation-Components use
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record
Precipitation Kind at 0 range

0. .Precipitation_Type_Size-i;

Intensity at WordSize/Bytes range 0. .WordSize-i;

end record;
PrecipitationComponentsSize :constant :

Precipitation_TypeSize + WordSize;

for PrecipitationComponents' size use PrecipitationComponents Size;

for WeatherQuarterRate use
record
Wind AngularVelocity at 0

range 0..

AngularVelocity_ComponentsSize-i;
Wind EarthAxis Velocity at AngularVelocity_Components Size! Bytes

range 0..

EarthVelocity_ComponentsSize-i;

Precipitation at

AngularVelocity__ComponentsSize/Bytes

EarthVelocityComponentsSize/Bytes

enC.cod range 0. .PrecipitationComponents Size-i;

for WeatherQuarterRate'size use

AngularVelocity_ComponentsISize +

Earth_-Velocity_ComponentsSize +

Precipitation_ComponentsSize;

-- 10.24.3.4

ThreatWeaponDynamicDataArray_Size :constant
Moving_.Model_Types.Moving_Model_-DynamicDataSize*

Maximum_-Number_-Of_-ThreatWeapons;-

for ThreatWeaponDynamicDataArray' size use
ThreatWeaponDynamicDataArraySize;

for ThreatWeaponDynamics Ha if Rate use
record

Number_-Of_-Threat_-Weapons at 0 range 0. .Word -Size-i;
Threat_-Weapons_-DynamicData at WordSize/Bytes range 0..

ThreatWeaponDynamicDataArraySize-i;

end record;
for ThreatWeapon-Dynamics-Half-Rate'size use
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WordSize +

ThreatWeaponDynamicDataArraySize;

for PlatformStoresData use

record

ID atO0
range 0. .MovingModelIDSize-i;

Station at Moving__ModelIID_-Size/Bytes
range 0. .ByteSize-i;

StoresType at Moving._ModelIDS ize /Bytes + 1
range 0. .ByteSize-i;

end record;
for Platform_-StoiresData'size use

Moving_Model ID Size + (2 * ByteSize);

for PlatformWeaponFireStatus use

record
WeaponFiredFrom at 0

range 0. Moving_ýModel_ID_-Size-i;

weapon -Fired at Moving__ModelIDSize/Bytes

range 0. .MovingModelIDSize-i;

IntendedTarget at 2 * Moving__ModelIDSize/Bytes

range 0. .MovingModel ID Size-i;

end record;

for Plat formWeaponFireStatus' s ize use 3 * Moving__ModelIDSize;

-- 10.24.3.5

ThreatPlatformDynamicDataArray_Size :constant :

Moving_Model_Types.Moving_Model_-DynamicDataSize*

Maximum NumberOfThreatPlatforms;

for ThreatPlatform_-DynamicDataArray' size use
ThreatPlatformDynamicDataArray_Size;

for ThreatPlatformDynamicsHalfRate use
record

NumberOfThreatPlatforms at 0
range 0. .WordSize-i;

ThreatPlatformDynamicData at WordSize/Bytes
range 0..

ThreatPlatformDynazricDataArray_Size-i;

end record;
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for Threat_-PlatformDynamicsHalfRate'Size use

Word_-Size + ThreatPlatformDynamic D,.taArray_Size;

Companion_-Vehicle_-DynamicDataArray_Size :constant

Mov±-Jg_-Model_Types.Moving_Model_DynamicDataSize

MaximumINumberIOf_-CompanionVehicles;

for Companion -VehicleDynamicDataArray' size use

CompanionVehicleDynamicDataA..ray_Size;

for CompanionVehiclesHalfRate use

record

Number Of Companion Vehicles at 0
range 0. .WordSize-i;

Companion Vehicle Dynamic_Data at Word Size/Bytes

range 0..

Companion_-Veh-'-le_-DynamicDataArraySize-i;

end record;

for Companion_-VehiclesHalfRate'size use

WordSize + Companion VehicleDynamic Data Array_Size;

-- 10.24.3.9

SiteType_Size :constant := 4 Bytes;

for Site_Type' size use SiteType_Size;

for SiteData use

record

ID at 0 range 0. .Site_TypeSize-i;

Location at WordSize/Bytes range 0. .Earth PositionComponents Size-i;

end record;

SiteDataSize :constant

Site_Type_-Size + EarthPositionComponents Size;

for Site Data'size use Site -Data-Size;

SiteSetSize :constant :-

SiteDataSize * MaximumNumber Of Sites;
for iteSetsize use SiteSt Size

for NAV_-ENVSiteData use

record

Number_-Of_-Sites at 0 range 0. .WordSize-i;

StationSite Locations at 4 range 0. .SiteSet Size-i;
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end record;. ~for NAVENVSiteData' size use Word-Size + Site Set Size;

for Runway_Data use

record

RunwayHeading at 0
range 0. .WordSize-i;

Runway_Location at WordSize/Bytes

range 0. .EarthPosition_Components_Size-i;

Runway_Gradient at
Word Size/Bytes +

EarthPositionComponentsSize/Bytes

range 0. .WordSize-i;

Runway_Width at
WordSize/Bytes +

EarthPositionComponents Size/Bytes +
Word_-Size/Bytes

range 0. .WordSize-i;

RunwayLength at
Word -Size/Bytes +

EarthPositionComponents Size/Bytes +4 WordSize/Bytes +
Word_-Size/Bytes

range 0. .Word Size-i;

end record;
RunwayDataSize :constant

wordSize +

Earth PositionComponents Size +

WordSize +

WordSize +

WordSize;
for Runway_Data' size use Runway_Data_Size;

Airport_Runways_Size constant :
Runway_DataSize *Maximum_-NumberOf_RunwaysPerAirport;

for AirportRunways' size use AirportRunways_Size;

for AirportRunway_Data use

record
NumberOfRunways at 0 range 0. .Word_-Size-i;

14 Configuration at 4 range 0. .Airport Runways Size-i;
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end record;
Airport_Runway_DataSize : constant

WordSize + AirportRunwaysSize;
for AirportRunway_Data'size use AirportRunway_DataSize;

AirportsDataSize : constant :-
Airport_Runway_DataSize * MaximumNumberOfAirports;

for AirportsData'size use AirportsDataSize;

for Airports use

record
Number Of Airports at 0 range 0..(4 * Bytes)-l;
Runways At Airports at 4 range 0..AirportRunway_DataSize-i;

end record;
for Airports'size use WordSize + Airport_RunwayDataSize;

-- 10.24.3.10
CollisionPointSize : constant := 4 * Bytes;

for CollisionPoint'size use Collision PointSize;

SCollisionStatusSize : constant := B;
for Collision Status'size use CollisionStatus Size;

Collisions Size : constant := 8;
for Collisions'size use Collisions Size;

for Collision Data use
record

CollisionPointID at 0
range 0..Collision Point Size-i;

CollisionPointPosition at CollisionPointSize/Bytes
range 0..EarthPositionComponentsSize-i;

CurrentCollisionStatus at CollisionPointSize/Bytes +
EarthPositionComponents_Size/Bytes

range 0. .CollisionStatus Size-1;

CollisionKind at Collision PointSize/Bytes +
EarthPositionComponents_Size/Bytes

+1

range 0..CollisionsSize-i;

end record;
for Collision Data'size use
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CollisionPoint Size +
EarthPositionConiponentsSize +

CollisionStatusSize +

CollisionsSize;

end EnvironmentOutputInterfaceTypes;
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* -- %Z% Unit Name: Environment_Output_Interface

-- %Z% Source Pathname: %P%

-- %Z% Unit Type: Package Spec (no body)

-- %Z% Unit ID: (tbd)

-- %Z% Author: Gary Kamsickas, Bob Crispen, et al.
-- %Z% Date of Origin: 12 August 1993

-- %Z% SCCS Filename: %M%

-- %Z% Delta ID: %I%

-- %Z% Delta Date: %G%

-- %Z% Current Release: %R%

-- Purpose:

-- This package specifies all the message objects which are sent by the

-- Environment segment.

-- Adaptation:

-- The first step in adaptation is to determine which of the functions
-- in this segment will not be performed, based on simulator
requirements.

The messages associated with these functions need not be sent, and
-- should therefore be deleted or commented out.

-- Each message declaration is followed by a comment line containing
-- "Destination:" and the abbreviations of the segment(s) which receive

-- this message. These comments should be modified to account for
-- (a) the presence or absence of other segments, and (b) the
requirements
-- of the other segments for data. For example, if segment X is absent,
-- then the notation that segment X is a destination of a given
-- message should be removed. Similarly, when segment Y does not
require
-- the data in a given message, then the notation that segment Y is a
-- destination for that message should be removed.

-- When the segment abbreviations have all been removed for a message,
-- it is clear that this message need not be sent, and the message

-- object declaration itself may be commented out or deleted.

The four service functions: Radar Database, Visual Database, Spatial
Relations and Occulting have messages which must each be sent by one
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-- and only one segment. Only one of the following three segments:
* -- Environment, Radar or Visual, may send these messages. Modify the

-- output interface packages for each of these three segments in
-- accordance with the assignment of the functions to the segments,
-- commenting or uncommenting declarations accordingly.

with EnvironmentOutput_InterfaceTypes;
with ControlTypes;
with ServiceFunctionTypes;
with MovingModel_Types;

package EnvironmentOutput_Interface is

-- 1 10.25 Environment Output Interface *

-- ***************Functio

-- / 10.25.1 MSE Interaction

-- NONE

-- ***************r***t****

-- 1 10.25.2 Atmosphere

AtmosphereQuarterRateOutputs

Environment_Output_InterfaceTypes.
AtmosphereQuarterRate;

-- Destination: FD, FC, IOS, NAV, PHC, PRO

WeatherQuarterRateOutputs
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Environment_-Output_InterfaceTypes.
* ~Weather-Quarter-Rate;

-- Destination: FD

-* * ** ** ** ** *****Funct ion:

-I10.25.3 Ownship Weapons' Damage Assessment

-- SEND-ON-CHANGE OUTPUTS

Moving_Model_-Damage_-Occurrence

Moving_Model_-Types.

Scoring_DamageData;

-- Destination: IOS, EW

* MovingModelScoring_,Activation

Moving__Model_Types.

Scoring__Activation_Status;

-- Destination: EW, 105

--... ** * *** *** * **** *Funct ion:

-I10.25.4 Threat Weapon Dynamics

ThreatWeaponDynamics HalfRateOutputs

Environment_-Output_InterfaceTypes.

ThreatWeaponDynamics_HalfRate;

-- Destination: RDR, VIS, 105

A-413



D4 95-10735-1

--SEND-ON-CHANGE OUTPUTS 
2 uut19

OPlatform Fire Occurrence:
EnvironmentOutput_InterfaceTypes.

PlatformWeapon Fire Status;

-- Destination: PHC, EW, 105

PlatformStoresDataUpdate
EnvironmentOutput_Interf aceTypes.

PlatformStoresData;

-- Destination: EW

-- *********ucin

-I10.25.5 External Entity

. ThreatPlatformDynamicsHalfRateOutputs
Environment_-Output_InterfaceTypes.

ThreatPlatformDynamicsHalfRate;

-- Destination: EW, IOS, VIS, RDR, WPN, NAV

Companion_-Vehicles_-Half_-Rateoutputs

EnvironmentOutput_InterfaceTypes.

CompanionVehiclesHalfRate;

-- Destination: FD, EW,FS,IOS,NAV,RDR,VIS

--SEND-ON-CHANGE OUTPUTS

ThreatPlatformUniqueData

Moving_MNodel_Types.

~ -- PlatformMoving_MýodelUniqueData;
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-- Destination: EW, IOS, VIS, RDR, WPN, NAy, FS

CompanionChangeData
Moving_Model_Types.

PlatformMoving_Miodel_Unique Data;

-- Destination: FD, EW, FS, IOS, NAV, VIS, RDR, PHC

TankerChangeData

Moving_.ModelTypes.

-- Destination: FD, FS, IOS, NAV, VIS, RDR, PHC

CompanionTankerModelDeactivate

Moving_Mýodel_Tyes.ivtin

Moving__Model_ 

Dye ac iv 
ti n

* Ii Destination: FD, FS, IOS, NAV, VIS, RDR, PHC, EW

-* * * *** ** * ******Function:

-I10.25.6 External Entity's Chaff and Flares

External_-Chaff_-And_-FlaresHalfRateOutputs

Moving__Model_Types.

ChaffAndFlares Moving__ModelData;

-- Destination: EW, RDR, VIS, 105

External_-Chaff_-AndFlaresSixteenthRate Outputs
Moving_.Model_Types.

~ -- ChaffAndFlaresDetail Data;
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-- Destination: EW, RDR, VIS, IOS

-- ***************Function:

-- / 10.25.7 Database Management

-- NONE

-- ***************Function:

-- / 10.25.8 Threat Environment Database

-- NONE

O __***************Function:

-- / 10.25.9 Navigation Environment

-- SEND-ON-CHANGE OUTPUTS

AirportsOutput :
EnvironmentOutputInterfaceTypes.

Airports;

-- Destination: NAV, IOS, RDR, VIS, FD

NAVAid_Site_Output
EnvironmentOutput_InterfaceTypes.
NAVENVSiteData;

-- Destination: NAV, RDR, VIS
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O __***************Function:

-- / 10.25.10 Collision Detection

-- SEND-ON-CHANGE OUTPUTS

CollisionDataChange :
Environment_Output_InterfaceTypes.
CollisionData;

-- Destination: VIS, WPN,FD,IOS

-- ***************Functio

-- / 10.25.11 Radar Database

* -- NONE

-- ***************Funct*ion:

-- / 10.25.12 Visual Database

-- NONE

-- ***************Function:

-- / 10.25.13 Spatial Relations

Ownship_HeightAboveTerrainMaxRateOutputs

ServiceFunctionTypes.
Ownship_HeightAboveTerrain;

-- Destination: NAV, RDR, WPN, PHC, VIS, FD
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. MovingModelsHeightAboveTerrainMcixRateOutputs

ServiceFunction_Types.
Moving_Models_HeightAboveTerrain;

-- Destination: NAy, RDR, WPN, PHC, VIS, FD

-- SEND-ON--CHANGE OUTPUTS

-- PositionRangeChange
-- ServiceFunctionTypes.
-- Position_-Range_-Update;

-- Destination: RDR, NAV, VIS

-- Assigned to RDR

-- Groundspeed_-Change
-- ServiceFunction_Types.
Ii Groundspeed_-Update;
Destination: RDR, NAV, VIS

-- Assigned to RDR

-- ** ** ** * ** ** * ***Funct ion:

-I10.25.14 Occulting

--SEND-ON-CHANGE OUTPUTS

-- Occulting_Status_-Change

-- ServiceFunctionTypes.

-- Occulting_StatusUpdate;

-- Destination: VIS, NAy, EW, RDR
-- Assigned to VIS
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-- / 10.25.15 Environment Support

-- SEND-ON-CHANGE OUTPUTS

Malfunction DirectionMessage
ControlTypes.
MalfunctionDemand;

-- Destination: IOS

Environment_SegmentSimulationStateResponse

Control_Types.
SegmentSimulationStateResponse;

-- Destination : IOS

' EnvironmentSegmentTraining_ModeResponse

Control_Types.
SegmentTrainingModeResponse;

-- Destination : IOS

EnvironmentPerformanceTestResponse

ControlTypes.
PerformanceTestResponse;

-- Destination : IOS

EnvironmentOf f_LineDiagnosticResponse
ControlTypes.
OffLineDiagnosticResponse;

CIA - Destination :IOS
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EnvironmentRemoteControlledDiagnosticResponse

ControlTypes.
RemoteControlled DiagnosticResponse;

-- Destination :105

EnvironmentOnLineDiagnosticResponse

Control_Types.
OnLineDiagAiostic Response;

-- Deý,t~ination :105

EnvironmentScoring_Response

Control_Types.

Scoring_Response;

-- Destination : OS

end EnvironmentOutput_Interface;
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APPENDIX B

Frame Load Balancing
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MODULE FRAME LOAD BALANCING

Introductio. This appendix defines the frame load balancing
requirements which are applicable to the Generic MSS modules.

General Module Frame Load Balancing Reauirements. The following
paragraphs define the frame load balancing and timing requirements for
each module in the (insert application aircraft) MSS. The maximum
iteration rate for data communicated via the MSS virtual network shall
be 50 Hz. This results in a frame duration of 20 ms. There shall be 16
frames per cycle in the Generic MSS. Each output message for each
module shall be provided to the MSS virtual network at the assigned rate
and starting with the frame defined. This shall be accomplished iL
accordance with paragraph 3.1.5.1.4, Synchronization and Timing, of
Volume I of (insert application aircraft) MSS System Segment
Specification. For the (insert application aircraft) MSS, the
iteration rates shall be as follows:

a. axRate - Hz

b. HalfRate - Hz

c. QuarterRate - Hz

d. EighthRate - Hz

e. SixteenthRate - Hz

f. SendOn Change

Send on change data shall be sent upon change of the data regardless of
frame. All other messages shall be sent in the frames identified for
that message as defined in the following paragraphs.

The format used to define each message is described as follows:

Message - Name of message as defined in Appendix A of this Interface
Design Document (IDD).

Starting Frame - This is the first frame in which the message shall be
transmitted. The message would then be retransmitted with new data at
the specified rate. For example, if a half-rate message has a starting
frane of 2, then 4 would be transmitted in frames 2, 4, 6, 8, 10, 12,
14, and 16. Frame Start Offset - This provides the ability to specify an
offset or special timing characteristic for each message if required or
to make one message dent on the reception of another message. For
example, if the frarL offset is 1.5 ms, then the message shall not
be sent any sooner t ms into the frame.

Flight Station Modul Load Balancing Requirements. The following
frane load balancin, _rements shall apply to the Flight Station
module.

a. Message - Electrical SystemSix.eenthRateOutputs.
Starting Frame - TBD
Frame Start Offset - ms

b. Message - Electrical_SystemQuarterRateOutputs
Starting Frame - TBD.Frame Start Offset - mS
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Message - HydraulicSystemSixteenthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

d. Message - HydraulicSystemQuarter_RateOutputs
Starting Frame - TBD
Frame Start Offset - Ms

e. Message - FuelManagementSystemSixteenthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

f. Message - FuelManagement System EighthRate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

g. Message - PneumaticSystemSixteenthRate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

h. Message - OxygenSystem SixteenthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

i. Message - Crew Station InterfaceHalfRateOutputs
Starting Frame-- TBD
Frame Start Offset - ms

j. Message - Navigation_AIMaxRate-Outputs
Starting Frame - TBD
Frame Start Offset - Ms

k. Message - Propulsion_AlMaxRateOutputs
Starting Frame - TBD
Frame Start Offset - mS

1. Message - FlightControlsAIMaxRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

m. Message - EW AI Max Rate-Outputs
Starting Frame - TBD
Frame Start Offset - Mns

n. Message - Radar AI MaxRate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

o. Message - WeaponsAI MaxRateOutputs
Starting Frame - TBD
Frame Start Offset - mS

p. Message - FlightDynamicsAIMaxRate_Outputs
Starting Frame - TBD
Frame Start Offset - MIs

q. Message - Physical Cues AI Max Rate-Outputs
Starting Frame - TED
Frame Start Offset -

r. Message - Visual AI Max RateOutputs
Starting Frame - TED
Frame Start Offset - ms
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s. Message - IOSAIMaxRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

Flight Controls Module Frame Load Balancing Requirementg. The following
frame load balancing requirements shall apply to the Flight Controls
module.

a. Message - PrimaryControlsMaxRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - Misc ControlDevicesQuarterRateOutputs
Starting Frame-- TBD
Frame Start Offset - M_ s

c. Message - Trim Max Rate Outputs
Starting Frame -TED
Frame Start Offset - MIs

d. Message - Toe Brakes andAnti SkidQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

e. Message - AFCSQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

f. Message - FlightControlsSupportEighthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

Flight Dynamics Module Frame Load Balancing Requirements. The following
frame load balancing requirements shall apply to the Flight Dynamics
module.

a. Message - Equationsof MotionMaxRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - Equations of MotionQuarterRateOutputs
Starting Frame - TED
Frame Start Offset - ins

c. Message - Weightand Balance_EighthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

d. Message - Forces and MomentsEighthRateOutputs
Starting Frame -- TBD-
Frame Start Offset - ins

Propulsion Module Frame Load Balancing Requirements. The following frame
load balancing requirements shall apply to the Propulsion module.

a. Message - ine Inlet SystemQuarterRateOutputs
Starting F - - TBD
Frame Star -fset - ms

b. Message - ' -e_Engine_HalfRateOutputs
Starting F, - - TBD
Frame Start -ffset - ms
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c. Message - Thrust GenerationQuarter Rate Outputs
Starting Frame -TED -
Frame Start Offset - ms

d. Message - Engine BleedAirSystemQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

e. Message - Transmission SystemQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

f. Message - AuxiliaryPowerUnitSystemQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

g. Message - Engine FuelSystemQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - mS

h. Message - Engine ExhaustSystemHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - mas

i. Message - Engine Oil_SystemEighthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

j. Message - Propulsion_Support_SixteenthRateOutputs
Starting Frame - TBD
Frame Start Offset - _ms

Navigation/Communication Module Frame Load Balancing Requirements. The
following frame load balancing requirements shall apply to the
Navigation/Communication module.

a. Message - AHRSQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - INS Half Rate_Outputs
Starting Frame - TED
Frame Start Offset - ms

c. Message - INSQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

d. Message - INS Eighth RateOutputs
Starting Frame - TBD-
Frame Start Offset - ms

e. Message - Radar Alt Eighth_RateOutputs
Starting Frame - TBED
Frame Start Offset - ms

f. Message - ILS Half Pete_Outputs
Starting Frame - TL_
Frame Start Offset - ms

g. Message - TACAN QuarterRateOutputs
Starting Frame - TBD

0 ArFrame Start Offset - ms
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h. Message - TACAN EighthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

i. Message - UHFVHFHFIntercomEighthRate_Outputs
Staring Frame - TBD
Frame Start Offset - ms

j. Message - IFF EighthRate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

k. Message - ADSHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

1. Message - ADSEighthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

m. Messare - Navigation SupportEighthRateOutputs
Starting Frame - TBD-
Frame Start Offset

n. Message - Cormmand Steering_MaxRate_Outputs
Starting Frame - TBD
Frame Start Offset - ms

o. Message - HUD Symbology_MaxRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

Weapons Module Frame Load Balancing Requirements. The following frame

load balancing requirements shall apply to the Weapons module.

a. Message - OwnshipFireControlEighthRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - OwnshipWeaponDynamicsHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

c. Message - HUD Max RateOutput
Starting Frame - TBD
Frame Start Offset - ms

Radar Module Frame Load Balancing Requirements. The following frame
load balancing requirements shall apply to the Radar module.

a. Message - ImageGenerationMoving_ModulesHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - ImageGenerationMoving_ModulesQuarter_
Rate Outputs

Starting Frame - TBD
Frame Start Offset - ms

c. Message - Mission ComputerInterfaceHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms
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d. Message - RadarAircraftSystems Interface Eighth_
RateOutputs

Starting Frame - TBD
Frame Start Offset - ms

Electronic Warfare Module Frame Load Balancing Reqcuire•ents. The
following frame load balancing requirements shall apply to the
Electronic Warfare module.

a. Message - OwnshipChaff-andFlaresHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - OwnshipChaff and Flares_
Sixteenth_RateOutputi

Starting Frame - TBD
Frame Start Offset - ms

c. Message - OwnshipECMHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

d. Message - Pods andControlsEighthRate_Outputs
Starting Frame-- TBD
Frame Start Offset - ms

Physical Cues Module Frame Load Balancing Reguirements. The Physical
Cues module provides only send on change outputs to the MSS virtual
network. Therefore, there are no frame load balancing requirements for
the Physical Cues module.

Visual Module Frame Load Balancing Requirements. The following frame
load balancing requirements shall apply to the Visual module.

a. Message - Visual Aircraft_Systemfs_Interface_
Eight RateOutput

Starting Frame - TBD
Frame Start Offset - ms

Instructor/Operator Station Module Frame Load Balancing Requirements.
The following frame load balancing requirements shall apply to the
Instructor/Operator Station module.

a. Message - Clock TickMessageMaxRate
Starting Frame - TBD
Frame Start Offset - ms

Tactical and Natural Environments Module Frame Load Balancing
Requirements. The following frame load balancing requirements shall
apply to the TNE module.

a. Message - AtmosphereQuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

b. Message - Weather QuarterRateOutputs
Starting Frame - TBD
Frame Start Offset - ma

c. Message - OwnshipHeightAboveTerrainMaxRateOutputs
Starting Frame - TBD
Frame Start Offset - ms
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d. Message - MovingModels_HeightAboveTerrain_
Max Rate Outpu;i

Starting Frame-- TBD
Frame Start Offset - ms

e. Message - Threat_WeaponDynamicsHalf RateOutputs
Starting Frame - TBD
Frame Start Offset - Ms

f. Message - ThreatPlatform DynamicsHalfRateOutputs
Starting Frame - TBD
Frame Start Offset - ms

g. Messace - Companion VehiclesHalfRateOutputs
Startii,. Frame - TBD
Frame Start Offset - ms

h. Message - External ChaffAndFlaresHalfRateOutputs
Starting Frame - TED
Frame Start Offset - ms

i. Message - External Chaff And Flares
Sixteenth Rate_Outputs

Starting Frame Z TBD
Frame Start Offset - ms
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